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Abstract 
The present report deals with the measurement of foil-out radioac-
tirity in Denmark in 1965. Sr-90 was determined in samples from all over 
the country of precipitation, soil, ground water, sea water, gran, dried 
milk, fresh milk, grain, bread, potatoes, vegetables, fruit, total diet, 
drinking water, and human bone. 
Furthermore Sr-90 was determined in local samples of air, rain 
water, grass, sea plants, animal bone, fish, meat, and human milk. 
Cs-137 was determined in milk, grain product«, potatoes, vege-
. tables, fruit, total diet, pork, beef, and human milk samples, and Cs-187 
was measured by whole-body counting in persons from a control group at 
- Riso. 
Estimates of the mean content of radiostrontinm and radiocMsinm 
in the human diet la Denmark in 1068 are given. 
Finally the report includes, as previously, regular surveys of en-
vironmental samples from the Riao area. 
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ABBREVIATIONS AND UNITS 
FP 
pCi 
nCi 
mCi 
MPC 
c/min 
d/min 
c/h 
VR 
S.U. 
O.R. 
M.U. 
V 
m 
f 
nSr 
eqv. ug U 
eqv. mg KCl 
fission products 
-12 picocurie, 10 Ci, uuCi 
-9 
nanocurie, 10 Ci, muCi 
-3 
millicurie, 10 Ci 
maximum permissible concentration 
counts per minute 
disintegrations per minute 
counts per hour 
micro-roentgen, 10" roentgen 
pCi Sr-90/g Ca, Sunshine unit 
observed ratio 
pCi Cs-137/g K, Moonshine unit 
vertebrae 
male 
female 
natural (stable ) Sr 
equivalents ug uranium: activity as from 1 
equivalents mg KCl: activity as from 1 mg 
Samples: 
H: sea water 
J: soil 
L: air 
B: bed soil 
A: eel 
PG: grass 
PH: sea plants 
D: drain water 
S: waste water 
R: precipitation 
M: milk 
u g U ( ~ 9 0 d / h ) 
KCl ( ~ 0 . 88 d/min) 
S.D. standard deviation: 1 (n-D 
S. E. standard error: 
U.C.L. upper control level 
L. C. L. lower control level 
A one standard deviation due to counting 
2 
S.S.D. sum of squares of deviations: I(x-x.) 
f degrees of freedom 
s the variance 
2 
v the ratio between the variance in question and the residual 
variance 
P probability tractile ot the distribution in question 
T| coefficient o. variation 
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1. INTRODUCTION 
1.1. 
The present report ia the tenth of a aeriea of periodical report« (cf. 
refa. 1-9) dealing with measurements of radioactivity in Denmark. 
A few alteration« hav* been mad* ia the templing programme as 
compared with 1*M. Fresh milk from the eight tones and Copenhagen waa 
collected only in June and December. Grass and air samples, separately, 
from Riso \«ere bulked into 3-monthly lamples before the Sr-M analysis. 
Milk and grass were not collected frost the stat« experimental farm« in 
Jane, only in September. Along with the total-diet samples in Jane and 
December, drinking water was collected from the 4« towns and from Co-
penhagen, and analysed for Sr-90. 
Total a measurements on soil samples from Risb were not carried 
out in 196S. 
1.2. 
Th*method«:of radiochemical analysis10"12'and the statistical 
treatment of the results*3' are still based on me principles established ia 
3-é) 
previous reports '. However, the natural logarithm (In) haa been used 
instead of the common logarithm (h>g) in the analyst« of variance; this haa 
the obvious advantage that the coefficient of variation, *, , nearly eauals the 
square root of the roslduel variance fors 2 £ 0.1:H • |fcsz . i14). xh» ' 
analyseB of variance with more thab a few mistfing. valuea are now perforated 
on a GIER computer with a programme, VAR S, developed by f. Vester-
a»rda0>. 
1.3. 
The report doe« not include detailed table« of the total a measure-
ments trom tin environmental control of the RisB site. These tables are 
available in the form of microcarda at th« library of the Danish Atomic 
Energy Commission at Riso, 
1.4. 
Th« report contains no information as regards sample collecting and 
analysis except in the case« where this« procedures have been altered '. 
.i yy ., iM.ni • • - » g y J I M P P ' 
1 2 • 
* 
•1 .5 . 
The personnel of the Environmental Control Section of the Health 
Physics Department consisted in IMS of one chemist, nine laboratory tech-
nicians, two men for sample collection, and two women for washing-up. Aa 
in the previous years, important assistance was obtained from the Section 
for Electronics Development, not only in the maintenance of the counting 
equipment, but also in the interpretation of the Y-spectr&. 
, 1 . 6 . 
V . The composition of the Danish average diet, used in this report, is 
sr identical with that proposed by the nutritional consultant to the Atomic Energy 
øf Commission, Professor E. Hoff-Jørgensen, Fh.D. 
2. ORGANIZATION AND FACILITIES 
Only minor alterations have taken place in the sample collection, 
, ' preparation, analysis, and counting ' aa compared with the previous years. 
| * The Section for Electronics Development has developed and constructed a 
i i number of solid-state detectors (Si and Ge) ', which are expected to be 
1U available for routine measurements of a- and Y-emitters, e. g. in air filters, 
i 
f ^ in the coining years. 
t.-^.m e n^ 
S ~ 
p i 
pO^ 
A4_ 
^r 
; . 
• 
• 
rif. 1.1.1.1. KMUMt Fjord. 
saa^wnawassaaWsansWsalassWÉkaaa 
\mm%' m,m.», w J-* nspetnwnjaesijBs 
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3. RIS6 ENVIRONMENTAL MONITORING IN 1965 
3 . 1 . Gross S-Activlty 
3 .1 .1 . Sea water 
Fig. 3 .1.1.1 shows the sample locations in Roskilde Fjord. Figs. 
3.1.1.2 - 3 .1.1.4 show the control charts for HI, HUI-IV and H VH-X. The 
yearly mean for HI in 1965 was 53 eijv. mg KC1/2.5 g (in 1964: 69), for 
BUI-VI: SI eqv. mg KCl/2. S g (in 1904: 86) and for HVH-X: S3 eqy. mg 
KCl/2.5 (in 1964: 71). Fig. 3 .1.1.5 shows the mean levels of radioactivity 
in sea salt since 1*57. 
The analyses of variance indicate that the variations between loca-
tions within HIU-V1 and within HVU-X were insigniflcant. The variations 
between days were highly significant (P> 99.95*). The residual error of 
the sea-water activity determinations was appro*. 7%. 
**' "•"%(» ••» 
i" 
å 
J F H i M J J t S O H D 
Fif. 3 . 1 . 1 . 2 . Control chart fer H I, H I S . 
J F M A M J J i I 0 N 0 
Fif. 1 . 1 . 1 . 3 . Control c h u t lor HID-IV, IMS. 
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Fij. 9.1.1.4. Control stort tor B VU-X. INS. 
H I M»-W H » - X 
Fig. 3.1.1.5, H w raéUoactivily i n ««• watvr, 1997-85. 
3.1.2. Soil 
Figs. 3 .1.2,1 - 3 .1 .2 . 2 show the sample locations for land samples 
in the environment of Rise. 
Figs. 3 . 1 . 2 . 3 - 3 .1 .2 .5 contain the control charts for J I, JII-III 
and JIV-V. The yearly mean for JI in 1965 was 156 eqv. mg KCl/3.0 g 
soil (in 1964: 226), for JII-III: 151 eqv. mg KCl/3.0 g (in 1964: 203) and for 
JIV-V: 138 eqv. mg KCl/3.0 g (in 1964: 195). Fig. 3.1.2.6 shows the mean 
levels of radioactivity in soil since 1957. The analyses of variance indicate 
a highly significant variation between JI locations (P> 99.95%), between 
JIV-V locations (P>99. 9%) and probably between JII-UJ location« (P>95%). 
The variation between days was significant for JII-III (P> 99.95%), for JI 
(P> 99.95%) and for JIV-V (P> 99.5%). The relative residual error of file 
soil activity determinations was approx. 15%. 
' J S f M . 
mmmimmmam^mm^^i^mr^mmmmmmmillflii 
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Fi«. 3.1.2.1. Tb« Mas itawattk EataJtUtfun*«. 
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m
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— IKLi 
1*m KQAotaaél 
rig. 1.1.1.C Control chart tor J I, 1H5, 
JfMAHJJASOKO 
Pig. 1.1.1.4, CcotroldnrttorJH.nl, IMS. 
16 -
%>.. 
JFMAMJJASOND 
Fig. 3.1.2.5. Control chart tor J IV-V. 1X5. 
f"v'a/10tmil 
J) Ji-m J ir-v 
Fig. 3.1.2.6. Mean radioactivity in loll, 1957-65. 
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3 . 1 . 3 . Air 
Fig. 3 . 1 . 3 . 1 shows the diagram for FP activity in air samples in 
1965. The mean value for the year was 0.33 eqv. mg KCl/m as compared 
with 1. 3 eqv. mg KCl/m3 in 1964. 
Fig. 3 . 1 . 3 . 2 shows the mean FP levels in air since 1957. 
. . . • * • — ' % 
1.1. Control chart fer L r , IMS. • ndlOMtMtj In air, 1W7-B5, 
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3.1.4. Bed soil from the Fjord 
Fig. 3 .1 . 3.1 shows the control chart for BI . The mean activity for 
BI was 174 eqv. mg KCl/3. 0 g ash as compared with 255 eqv. mg KCl/3. O g 
in l964. Fig. 3.1.4.2 shows the mean levels for BI since 1957. F i g . 3 . 1 . 4 . 3 
shows the mean levels for the other locations in the Fjord where samples of 
bed so i l w e r e co l l ec t ed in 1965 . 
J F M A M J J A S O H D 
Fig. 3.1.4.1. Control chart for B 1, 1965. 
» | ",m"a/l.o,ca 
•"""»"%,.,* 
v M * tern amm 
Fig. 3.1.4,2, 
Mean radioactivity in bed »oil, 1957-65, 
Fig. 
Gross p-flcUvity in bed 
v m a x 
3.1.4.3. 
soil from the Fjord, 1965. 
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3 .1 .5 . Fish 
Fig. 3 .1 . 5 shows the gross p-activity in eel meat from Roskilde 
Fjord measured since 1957. The mean level in 1965 was 32 eqv. mg ICC1/ 
5. 0 g eel meat, as compared with 86 eqv. mg KC1 in 1964. 
•"""»*%„„
 cWmio, 
w 
so 
so-
to 
30 
20 
10 
S7uaeestaauss 
Fig . 3 . 1 . 5 . Mean activity in eel meat . 1957-65. 
3.1.6. Grass 
The control charts are given in figs. 3 . 1 . 6.1 - 3 .1 . 6. 3. The mean 
values were for PG I: 42 eqv. mg KC1/0.1 g grass ash (in 1964: 222), for 
PG II-III: 54 eqv. mg KCl/0.1 g (in 1964: 206) and for PG IV-V: 45 eqv. mg 
KCl/0.1 g (in 1964: 251). Fig. 3.1.6.4 shows the mean activities in grass 
ash since 1957. 
J F M Å M J J A S O N n 
F l ( . 3 . 1 . 6 . 1 . Control chart for PG I, 1965. 
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e , »»»""»rø/k,, 
tqv.mgKlA 
J'FMAMJJÅSONO JFMAMJJASOND 
Fig. 3 .1 .6 . 3. Control chart for PG IV-V, 1965. Fig. 3 . 1 . 6 . 2 . Control cha r t for PG Il-III, 191 
700 
600 
500-
400-
300 
XO 
""»"%.,,° 
AÅ IJlLl LJJ 
fMitmnaamts s r » s » « n ø « j N e V M B Ø ttuottu 
pø i pø n-a pø w-v 
Fig . 3 . 1 . 6 . 4 . Mean FP-radioactivity in g r a s s aah, 1957-65. 
The analysis of variance revealed no significant variations between 
locations (P > 70%). The variation between days was highly significant 
(P > 99.95%). The residual er ror of the grass determinations was approx. 
25%. 
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3 .1 .7 . Sea plante 
Figs. 3 .1 .7 .1 - 3 .1 .7 .3 show the control sharts for PHI, PH1I1 and 
PHIX respectively. The yearly mean for Fucus vesicolosus (PHI) was 6 
eqv. zng KC1/0,1 g ash (44 in 1964). and the mean FP level in Enteromorpha 
intestinalis (PHIH and PHIX) was 5 eqv. mg KC1/0.1 g ash (36 in 1964). 
Fig. 3 .1 .7 .4 shows the mean FP radioactivity le .'els in sea plants since 
1958. 
Fig. 3 . 1 . 7 . 1 . Control chart tor PH I, 1965. 
JFHAMJJASOND 
Fig. 3 . 1 . 7 . 2 . Control cnart lor PH IX, 1963. 
J 
tit. 
rMAMJJiSOHD 
3.1.7.9. Control chart lor PH ID, IMS. Fig. 3.1.7.4. Mean FP-actlvlty in M * plant«, 1IM-M. 
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3.1.8 . Fresh water 
Figs. 3 .1 .8 .1 - 3 .1 .8 .4 contain the control charts for DI, DII, DIV, 
and S (cl. £ig. 3 .1 .2 . 2). The yearly means for the four locations were 32 
eqv. mg KCl/l (1964: 40), 32 eqv. mg KCl/1 (1964: 47), 36 eqv. mg KC1/1 
(1964: 52), and 36 eqv. mg KCl/1 (1964: 67) respectively. The waste water 
(3) did not show any indication of surplus activity in 1965. All activity in 
the fresh-water samples could be explained by fission-product activity from 
rain water. 
»qr.mg HOyf 
m 1*****% 
JFMAMJJASOND 
Fig. 3.1.8.1. Control chart for D I, 1985. 
W 
Fig. 3.1.8.2. Control chart for D II, 1965. 
tOO-,**"*™/ 
J F M A M J J A S O N D 
Fig. 3.1.8,3. Control chart for D IV, 1965. Fig. 3.1.8.4. Control chart for S, 1966. 
3.1.9. Rainwater 
Figs. 3 .1 . 9.1 and 3.1, 9.2 show the specific FP level and the total 
fall-out from rain water collected daily at Riso in 1965. The total fall-out 
in 1965 was measured at 0.10 • 10 eqv. mg KCl/m , and the annual mean 
concentration in rain water at Riso was 177 eqv. mg KCl/1. In 1964 the 
corresponding figures were 0.56 • 10 and 1254 respectively. 
23 • 
ill 1 ill ll A l l 
Fig. 3 . 1 . 9 . 1 . Concentration of p-activity in rain water in 1S65. 
j j L 
too-
Fig. 3 , 1 . 9 . 2 . Total fall-out from rain water in 1965. 
V a > s t » « e uat u 
Fig. 3 . 1 . 9 . 3 . 
Specific activity in precipitation. 1957-65. 
Fig. 3 .1 .9 .3 shows the specific activity in rain water since 1957. 
o An analysis of variance of the In eqv. mg KCl/m for the eight rain 
bottles - five in zone I, two in zone IV and one in zone V - (cf. figs. 3 .1 .2 .1 
and 3.1 . 2.2) did not prove any significant variation between locations 
(P > 50%); the variation between months was, however, highly significant 
(P > 99. 95%). The residual error was appro*. 25%. 
3.1.10. Milk 
Fig. 3.1.10 shows the control chart for milk from Svaleholm col-
lected in 1965. The mean level was 950 eqv. mg KC1/1 milk (in 1964: 571 
eqv. mg KC1/1). The error of the total p measurements in milk i s con-
siderable because two large figures are subtracted from each other (ft-
- 24 -
MOO 
woo 
H t 
ate 
mo 
no 
too 
200-
J F M A M J J A S O N D 
Fig. 3 .1 .10 . Control chart fop FP in M, 1965. 
counting and K-determination by flame photometry), yielding a small figure. 
Hence vre do not consider the difference between the 1964 and 1965 levels to 
be significant. 
3.2. Radiochemical B-Analysis 
3 .2 .1 . Air 
Table 3. 2.1 shows the Sr-90 levels in air collected at Riso in 1965. 
Two collections were made, one by the daily air sampler furnished with 
paper filters (cf. 3.1.3) and one by the half-weekly air sampler furnished 
with glass-fibre filters (cf. 3.3). The daily air samples were bulked into 
three-monthly samples and the glass-fibre filters into monthly samples. 
The mean activity level for 1965 found from the two collections was 
+ 3 3 
7.2 - 0.5 pCi Sr-90/10 m , i. e. a factor of 3 lower than the mean level 
found in 1964. The mean peak activity of the two collections in 1965 was 
+ 3 3 
measured in April-June to be 10.8 - 0.1 pCi Sr-90/10 m , i. e. a factor of 
4 lower than the peak in 1964. 
Fig. 3 .2 .1 .1 shows the Sr-90 levels in air since 1957. The Oct. -
Dec. level in 1965 was 43% of the corresponding 1964 level. 
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Table 3 . 2 . 1 
Sr-90 in Air Collected at Riso in IKS; pCi Sr-90/10 3 m 3 
Month 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Mov. 
Dec. 
Mean 
Daily air samples 
(paper filter} 
a. 3 
10.8 
5.2 
2 .3 
6.7 
Weekly air samples 
(glass-fibre filter) 
7 .2 
7 . 3 
14.7 
10.3 
11.6 
10.3 
5.8" 
a.5» 
0.5" 
2.9" 
2.9" 
3 .1" 
7 .6 
*The glaBS-fibre filter reaulta tabalated for the laat six 
months of 1965 are estimated to be approx. 33% higher 
than the actual levels because of a modification of the 
sampling device in July-August. 
The estimated error of the Sr-90 determinations iB 
approx. 10%. 
» • 
»• 
SO 
to-
le-
n-
to-
""»-"Av 
_ij|lj 
I ' D J C 
1 1 
iii.... ....nil 
i t i i ' i i i c i i x ' i M r n 
| | II j < ' i t pl.iPla. I I I ' I I K ' 
Fig. 3 . 3 , 1 , 1 . Sr-90 in sir, 1957-65. 
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3. 2.2. Grass 
Table 3.2. 2 shows the Sr-90 content in grass ash from Sealand in 
1965. The mean Sr-90 activity in 1965 was 13.6 pCi Sr-90/g ash or 272 
S. U. as compared with 25.4 pCi/g ash or 499 S. U. in 1964, i. e. the 1965 
level was appro*. 54% of the 1964 level. Fig. 3. 2. 2.1 shows that the Sr-90 
levels in grass were decreasing throughout 1965. 
Table 3 .2 .2 
Sr-90 in Grass from Sealand. 1965 
Jan. -Feb . -Mar . 
Apr . -May-June 
July-Aug. -Sept. 
Oct . -Nov. -Dec . 
Mean 
pCi Sr -90/g ash 
22.4 
15.0 
8.6 
8.5 
13.6 
pCi Sr-BO/g Ca 
506.0 
303.0 
139.1 
138.1 
271.6 
The estimated e r r o r of the determinations i s appro*. 10%. 
12 3*1134 1214 1214 1214 1214 121* 1214 1214 
• S 7 M H I S n a W S U I « D M < H 9 
Fig. 3 . 2 . 2 . 1 . Sr-90 in grass ash, 1857.«$. 
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3. 2 .3. Sea plants 
Table 3. 2.3 shows the Sr-90 content in sea plants collected from 
Roskilde Fjord in 1965. 
The mean level in Fucus vesicolosus was 36 S. U. in 1965 as com-
pared with 21 S.U. in 1964, and in Enteromorpha intestinalis the 1965 mean 
content was 17 S.U. as compared with 18 S.U. in 1964. 
Fig. 3. 2. 3 shows the S. U. levels in sea plants since 1959. It is 
evident that Fucus vesicolosus contains more Sr-90 per g calcium than 
Enteromorpha intestinal i a, and that the 1965 figures for Fucus vesicolosus 
are the highest found since the measurements began. 
Table »• 2 .3 
Sr-90 in Sea Plants from Roskilde Fjord in 1965 
period Location Species 
pCi 
Sr-90/gCa 
pCi 
Sr-90/gash 
Jan. -June 
Jan.-June 
July-Dec. 
July-Dec. 
PHI 
PH ill-IX 
PHI 
PH Ill-DC 
Fucus vesicolosus 
Enteromorpha intestinalis 
Fucus vesicolosus 
Enteronwrpba intestinalis 
37.4 
25.1 
33.8 
9.1 
3.74 
1.10 
4.37 
0.49 
The estimated error of the results i s appro*. 15%. 
Fig. 3 . 2 . 3 . Sr-90 in sea plants, 1959-65. 
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3.2.4. Rain water 
Table 3. 2.4.1 shows the radiostrontium level in rain water collected 
at Riso 1965. The total Sr-90 fall-out in 1965 was 4.07 mCi Sr-90/km 
(688 mm precipitation), and the mean concentration in the rain water was 
5.9 pCi Sr-90/1. In 1964 we measured 11.S mCi Sr-90/km (542 mm pre-
cipitation) and 20.8 pCi Sr-90/1, i . e . the specific activity decreased from 
1964 to 1965 by a factor of 3. 5 and the fall-out by a factor of 2. 8. 
Fig. 3 .2 .4 .1 shows the Sr-90 levels in rain water since 1959. As 
for air and grass, the Sr-90 activity in rain decreased rapidly during the 
last months of the year. 
At five sampling locations (1-5) in zone I (cf. fig. 3.1.2.1) ion-
exchange columns collected monthly samples of precipitation along with the 
bottle collectors. The columns have been described earl ier and are 
similar to those used in the U. S. A. by HASL ' . The purpose of this col-
lection was to compare the efficiency of the ion-exchange columns with that 
of rain bottles as collectors of fall-out. Table 3 .2 .4 .2 shows the results, 
and table 3. 2.4.4 gives the analysis of variance of the fall-out measured 
by means of bottles and ion-exchange columns. It is evident that the two 
methods yielded identical results within the e r ror of measurement. 
Table 3 .2 .4 .1 
Sr-90 in Monthly Samples of Rain Water CoUected in Rain Bottles 
at Risfi in 1965 (sampling area 1232 cm ) 
Month 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug, 
Sept. 
Oct. 
Nov. 
Dec. 
1965 
precipitation 
55.3 
12.6 
19.0 
61.9 
59.1 
48.6 
131.5 
36.7 
61.3 
53.0 
24.1 
125.3 
688 
pCi Sr-SO/1 
6.6 
11.8 
11.0 
8.9 
11.1 
13.9 
5 .2 
6 .0 
3 .9 
2 .3 
S.7 
0 .9 
X 
6.9 
mCi Sr-SO/km2 
0.36 
0.15 
0.21 
0.55 
0.66 
0.68 
0.68 
0.22 
0.34 
0.12 
0.09 
0.11 
£ 
4.07 
The estimated error of the Sr-90 determination« 
i s 10-15%. 
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) i PC. UMjf 
III...ill, ill 
t 23 4 12 3 4 12 3* 12341234 1234 123* 
Fig. 3 . 2 . 4 . Sr-90 in precipitation, 1959-63. 
Table 3 . 2 . 4 . 2 
Sr-90 in Monthly Samples of Rain Water Collected in Ion-Exchange 
Column Collector* at KaO in 1965 
(sampling area 2450 cm ) 
Month 
Jan. 
Feb. 
Mar. 
Apr. 
May 
Jun« 
July 
A«f-
Sep. 
Oct. 
Nov. 
Dec. 
IMS 
Theeat i 
appro.. 
mm 
precipitation 
39.4 
12.4 
23.8 
96.4 
70.3 
• 9 . 4 
73.3 
38.3 
<8.8 
33 .8 
M . 6 
92 .3 
1 7 0 5 
mated error of 
15V 
pCi Sr-90/1 
7 .4 
0 .8 
S.0 
5 .« 
11.0 
11.1 
7 .9 
5 .5 
3 . 2 
1.3 
2.1 
2 .0 
I 9 . 3 
the Sr-90 dote 
mCi Sr-90/km 2 
0.29 
0.11 
0.19 
0.54 
0.77 
0.77 
0.5« 
0.21 
0.22 
0.07 
0.14 
0.18 
1 4 . 0 7 
rnlnatione ia 
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Table 3 . 3 .4 . 3 
Sr-90 in Monthly Samples of Rain Water Collected Daily 
i n a l m Rain Collector at RisO in 1965 
Month 
Jan. 
Feb . 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov, 
Dec. 
1965 
mm 
precipitation 
33.8 
12.5 
13.3 
51.0 
54.0 
36.7 
130.5 
25.0 
53.6 
21.8 
39.0 
91.6 
£ 5 6 3 
pCi Sr-90/1 
7.81 
32.80 
30.70 
7.97 
7.32 
16.90 
(5.2)* 
7.59 
2.64 
4.41 
3.36 
2.85 
x 7.24 
mCi S r -90 /km 2 
0.26 
0.41 
0.41 
0.41 
0.40 
0.69 
(0. 6S)X 
0.19 
0.14 
0.10 
0.13 
0.26 
£ 4 . 0 8 
x
 Estimated figures 
The estimated e r r o r of the Sr-90 determinations i s 
approx. 20%. 
Table 3 .2 .4 .4 
Analysis of Variance of In mCi Sr-90/km Measured by Rain Bott les 
and by Ion-Exchange Columns in 1965 at RisO 
(from tables 3 . 2 . 4 . 1 and 3. 2 .4 . 2) 
Variation 
Between methods 
Between months 
Remainder 
Total 
n - 0. 21 
n/24SSD 
0.0024 
12.4426 
0.4796 
12.9246 
f 
1 
11 
11 
23 
s 2 
0.0024 
1.1311 
0.0436 
v2 
0.09 
25.94 
P 
> 99. 95% 
Table 3. 2.4, 3 shows Sr-90 determined in monthly samples of rain 
2 
water collected daily in the 1 m rain collector (R) (cf. fig. 3 .1 . 2.1) at 
Riso. The monthly samples were subjected to ion exchange in the laboratory 
on a column similar to those used in the field sampling described above; the 
rain was then V-counted for Cs-137 (cf. table 3, 3. 2) and analysed for Sr-90. 
The total Sr-90 fall-out determined for 1965 by this method is iden-
tical with that found by the other two methods mentioned in this section; 
however, the amount of precipitation was only approx. 80% of that measured 
by the other two methods, and consequently the specific activity was greater 
2 by a factor of 1,2 in the samples from the 1 m collector. 
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3. 2. 5. Milk from Svaleholm 
Table 3. 2.5 shows the radiostrontium content in milk collected in 
1965 from Svaleholm at Riso. The mean level was 12.5 S.U. as compared 
with 16. 6 S.U. in 1964. Fig. 3. 2, 5 shows the Sr-90 levels in Svaleholm 
milk since 1959. The maximum level in 1965 was measured in January-
March. 
Table 3. 2. 5 
Sr-90 in Milk from Svaleholm, 1965 
Month 
Jan. - Mar. 
Apr. -June 
July-Sep. 
Oct. -Dec. 
Mean 
pCi Sr-90/g Ca 
13.9 
11.8 
11.1 
i s . a t i . i 
12.5 
The estimated e r r o r of the 
determinations i s appro*. 10%. 
'
as
"%o, 
1114 1114 I 1 I I I 11 4 1114 1114 113 4 
m> MO MI na MI M4 MS 
Fig. 3.2, ft. Sr -90 in milk from Svaleholm, J959-65. 
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3. 3. V-Spectroscopy of Air and Precipitation Samples 
As in 1962-64, half-weekly samples of air were collected by means 
of the air sampler described in RisO Report No. 23 . Parts of the weekly 
filters were bulked into monthly samples, each representing approx. 70, 000 3 
m air. The filters were measured by Y-spectrometry. 
Mn-54, Zr-95 and Cs-137 were determined in the filters by subtrac-
tion of known standards from the filter spectra on the TMC pulse-height 
analyser. Table 3. 3.1 shows the results and fig. 3.3.1 the isotope ratios 
Zr-95/Cs-137 and Mn-54/Cs-137. 
The Zr-95/Cs-137 ratios were below the limit of detection in most 
of 1965, but in June a marked increase due to the second Chinese nuclear 
explosion on May 14th, was observed. As shown in fig. 3. 3. 2, the main 
cloud from this explosion did not appear in ground-level air till approx. one 
month after the explosion, i. e. 1-2 weeks later than that from the first 
9) Chinese explosion in October 1964 ' , 
The Mn-54/Cs-137 ratios were rather constant during the first half 
of 1965, but decreased markedly in the last few months of the year. 
Table 3. 3. 2 shows the monthly levels of Cs-137 collected daily in 
the 1 m 2 rain collector at Riso (cf. 3. 2.4). The Cs-137/Sr-90 ratio in rain 
3 96 
in May-December 1965 was calculated at-r-trrs s *•• 5 2 . 
Table 3 .3 .1 
Y-Measurements of Monthly Air Filters (Glass Fibre) 
Employed at RisO in 19S5 
Month 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sept. 
Oct. 
Nov. 
Dec. 
Cs-137 
pCi/103 m 3 
8.2 
8.9 
14.4 
15.9 
23.2 
15.1 
10.0 
8.4 
7.1 
6.0 P . 3) 
4 . 6 ( 4 . 7 ) 
2.1 (2.6) 
Mn-54 
p C i / l 0 3 m 3 
2.2 
2.5 
3 .9 
3 .9 
6 .0 
2.9 
2.7 
2 .3 
O.S 
0 .8 
0 .8 (0.6) 
0 . 4 ( 0 . 3 ) 
Zr-95 
p C l / 1 0 3 m 3 
0.4 
0 .4 
-
-
-
11.9 
1.8 
-
-
-
-
-
Be-7 
p C l / 1 0 3 m 3 
-
-
-
-
-
-
»8 
49 
68 
67 (69) 
54 (38) 
32 (30) 
The figures In brackets are determinations on paper filters. 
The estimated error of the y- Measurements i s approx. 15%. 
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MO 
KLO 
5.0-
20 
<»*X«,7 
JJÅi0Htfj'FMA>ij'jÅS0H&jYMÅMj'jjis6liDVFMAM//tS0><0' 
tm ao mt ae 
Fig. 3.3.1. Isotope ratios in air in 1962-85. 
•»sky K, ai! 
Cs-137 in Monthly Ion-Eschanga Resin Samnlre of Bain Water 
Collected Daily in e 1 m* Rain Collector at Ris« in May-Dec. 1965 
n >t t i i » o u i>, B a 8 a i§ i? i> x *, t i i » a m i » a 
UtV MMC 
Fif. 3.1.2. Bs-140 in ground-level sir collected at Ries. 
in the period 15/5-21/«, 19*5. 
Month 
May 
Jane 
July 
Aug. 
Sep. 
Oct. 
Nov. 
DSC. 
IMS 
nun 
procisttatton 
54.0 
36.7 
180.5 
25.0 
51.8 
11.8 
W. 0 
s i . 5 
I 
452 
pCiCs-
187/1 
11.7 
9.8 
5.2 
11.6 
8.1 
15.9 
7 .0 
8 .1 
8.8 
The estimated error of the Cs-13 
dftenninatlofie i s approx. 15%. 
m C i C s -
lS7/tan2 
0.63 
0.35 
0.BT 
0.45 
0.43 
0.35 
0.27 
0.71 
I 
3.95 
7 
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4. RADIOSTRONTIUM IN PRECIPITATION, SOIL AND GROUND WATER 
IN DENMARK IN 1965 
4 . 1 . Precipitation 
Samples of rain water were collected in 1965 from the ten state ex-
perimental tarms (cf. 4.1.1) according to the principles laid down in RisO 
Report No. 63, p. 5 1 7 \ 
Table 4 .1 .1 shows the results of the Sr-90 determinations and tables 
4 . 1 . 2 and 4 . 1 . 3 the analysis of variance of the results. The variation with 
time was highly significant (P > 99.95%). The maximum specific activity 
occurred in May-June, when the mean content in precipitation was 12.6 pCi 
Sr-90/1. The maximum fall-out rate occurred in May-June with a mean 
fall-out ra te in this period of 1.17 wCi Sr-90/km . Table 4 . 1 . 2 shows that 
the variation in specific activity between locations was not significant, where-
as according to table 4 . 1 . 3 there was a significant variation between loca-
tions as regards the fall-out rate. The fall-out rate for 1965 was thus 4.84 
Period 
Jan. -Feb. 
Mar. -Apr. 
Mtjr-Jane 
Jiuy-Aug. 
Sep.-Oct. 
tfcv.-Dec. 
1165 
Unit 
pCI/1 
mCi/km2 
pCi/1 
mCi/km2 
pCi/1 
mCi/km2 
pCi/1 
mCi/km 1 
pCi/1 
mCi/Juu2 
PCi/1 
mCi/km2 
» p C i / l 
EmCl/km 2 
nun precipitation In IMS £ 
Tylatrup 
6.02 
0.44 
11.00 
0.77 
16.70 
1.43 
4.93 
0.79 
9.19 
D.J» 
1.83 
0. SO 
7.61 
3. »5 
510 
Studegard 
8.58 
0.66 
7. SO 
0.6S 
12.90 
1.J7 
4.50 
0.69 
3.14 
0.46 
1.S6 
0.33 
6.08 
4.1« 
669 
Ødum 
11.10 
0 .60 
>. 90 
o.7a 
16.30 
1.03 
4.72 
0 .63 
2. S4 
0 .22 
2.04 
0 .23 
7.81 
3 .43 
439 
Aakov 
8.03 
0.88 
9.33 
0.96 
11.30 
1.12 
4.76 
1.08 
3.91 
0.50 
1.S7 
0.30 
6.48 
4.64 
747 
*' TIM Sr-M m a n level in precipitation in the year IMS wae calculated at j p r ø p 
Th« coefficient of variation of the rendte 1MB approa. 30%. 
Brackete indicate that tht eemple m a loat and tb« figurea calculated by tha 
method of leant aquarea. 
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Table 4 .1 .1 F i £ - *•*• *- Stat* mperimeiital farms in Denmark. 
Fall-out in Dennwrk in 1965 
St. Jyndevad 
C ") 
(0.77) 
9.10 
0.78 
13.60 
1.3« 
4.38 
0.94 
2.94 
0,48 
1.37 
0.27 
6.43 
4.61 
717 
Htangetedff&rd 
8.98 
0.73 
7.60 
0.60 
9.26 
0.03 
4.17 
0.79 
3.84 
0.30 
1.50 
0.26 
5.90 
3.61 
612 
Tystofte 
6.04 
0 .33 
9.50 
0.78 
11.60 
1.17 
5.20 
0 .69 
3.17 
0.25 
1.70 
0.20 
6.24 
3.37 
340 
Virumgård 
6.00 
0.38 
13.40 
0.04 
9.82 
0 .90 
4.35 
0.62 
2.90 
0.2S 
1.65 
0.21 
6.35 
3.28 
517 
Abed 
8.70 
0.51 
10.00 
0.72 
13.00 
1.11 
5. SO 
1.01 
3.04 
0.26 
2.48 
0.36 
7.12 
3.97 
558 
Åkirkeby 
8.28 
0.37 
13.80 
0.03 
10.80 
1.47 
6.79 
1.13 
2.73 
9.89 
1.96 
0.37 
7.39 
4 .29 
581 
Hear. 
7 .89 
0.56 
10.14 
0.76 
12.55 
1.17 
4.93 
0.95 
3.17 
0.33 
1.77 
0.27 
6.67»l 
3.99 
592 
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Table 4 . 1 . 2 
Analysis of Variance of In pCi Sr-90/1 Precipitation in 1965 
(from table 4 ,1 ,1 ) 
Variation 
Between locations 
Between months 
[temainder 
Total 
>? - 0.17 
n/60SSD 
ii. 3996 
27.7567 
1.2521 
29.4084 
f 
9 
5 
44 
58 
s2 
0.0444 
5.5513 
0.0285 
v 2 
1.56 
194.78 
P 
70-90% 
> 9 9 . 9 5 * 
Table 4 . 1 . 3 
Analysis of Variance of In mCi Sr-90/km in 1965 
(from table 4 .1 .1 ) 
Variation 
Between locations 
Between months 
Remainder 
Total 
»2 a 0. 22 
n/60 SSD 
1.2033 
16.3382 
2.0135 
19.5550 
f 
9 
5 
44 
58 
s2 
0.1337 
3.2676 
0.0458 
2 
2.92 
71.34 
P 
>99ft 
»99.95?« 
Sr-90 in Soil Collected on the State 
mCl Sr-90/km2 
pCi Sr-M/kg 
Tylstrup 
S«. 7 i 1. 7 
278t» 
*' Double determlnationt * 
Studsftrd 
66.3 t 2. 7 
»alio 
Ødum") 
4». 2 i J. 1 
184? 12 
Askov 
70.0 - 9.1 
2S«t 6 
St. Jyndevad 
I l . l t J.4 
224 t e 
•Ingle determination. The error term is otherwise 
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2 2 
m C i S r - 9 0 / k m a t Askov , whi le only 3 . 28 m C i S r - 9 0 / k m was m e a s u r e d a t 
V i r u m g å r d . T h e 1965 m e a n l eve l s for the t en s t a t e e x p e r i m e n t a l f a r m s 
o 
w e r e 3 . 9 5 m C i S r - 9 0 / k m and 6 .67 pCi S r - 9 0 / l . In Appendix A the coun t ry 
m e a n l e v e l ( a r e a weighted) i s e s t i m a t e d to be 4 . 8 m C i S r - 9 0 / k m for a m e a n 
p r e c i p i t a t i o n a m o u n t of 714 m m ( a r e a weighted) , i . e . a p p r o x . 42% of the 
f a l l -ou t r a t e in 1964. 
4 . 2 . So i l 
B 5-9) A s i n t he p r e v i o u s y e a r s , so i l w a s co l l ec t ed with a view to 
9) 
e s t i m a t i n g the a c c u m u l a t e d fa l l -ou t of S r - 9 0 . A s in 1964 ' , the s a m p l e s 
w e r e c o l l e c t e d in S e p t e m b e r f rom uncu l t i va t ed s o i l (cf. fig. 4 . 1 . 1 ) a l l o v e r 
t h e c o u n t r y . 
T a b l e 4 . 2 . 1 shows the r e s u l t s f rom the t en s t a t e e x p e r i m e n t a l f a r m s . 
T h e m e a n va lue i n S e p t e m b e r 1965 w a s 54. 7 m C i S r - 9 0 / k m 2 ( S . D . = 9, 
S . E . 3 2 . 8 ) . The m e a n i n c r e a s e of a c c u m u l a t e d S r - 9 0 in Dan i sh s o i l f rom 
S e p t e m b e r 1964 t o S e p t e m b e r 1965 w a s a p p r o x . 3 m C i S r - 9 0 / k m . F r o m 
t ab le 4 . 1 . 1 and f r o m ref . 9) t he m e a n f a l l - ou t in t h i s p e r i o d was e s t i m a t e d 
o 
to be a p p r o x . 5 . 3 m C i S r - 9 0 / k m , whi le t he d e c a y of t he a c c u m u l a t e d S r - 9 0 
f r o m 1964 t o 1965 w a s 1. 3 m C i S r - 9 0 / k m 2 . 
The m e a n fa l l -ou t a t t he t e n s t a t e e x p e r i m e n t a l f a r m s was e s t i m a t e d 
to be 55 . 3 m C i S r - 9 0 / k m 2 by t he end of 1965. 
In S e p t e m b e r 1965 the m e a n l e v e l a t t h e s t a t e e x p e r i m e n t a l f a r m s in 
J u t l a n d w a s 23% h i g h e r than t ha t a t t h e f ive f a r m s in e a s t e r n D e n m a r k . 
T a b l e 4 , 2 . 2 shows the S r - 9 0 l e v e l s a t four so i l loca t ions in Sealand, 
m a i n l y i n t h e ne ighbourhood of RisO. 
Table 4.2.1 
Experimental Farm« in September 1965 
Blaagatedft.nl*' 
44.7 
188 
Tyltofte 
46.3 t 1.4 
1 6 4 * 9 
Vlrumgard 
5 5 . l t 2 .2 
2 1 2 1 8 
At»d»> 
48.5 
304 
Åkirkeby 
50.5 t 2.0 
195 1 8 
Mean 
54.7 
225 
S.D. 
8.0 
45 
S.E. 
2.8 
14 
the S, E. of triple determination*. 
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Table 4.2.2 
Sr-90 in Soil Collected in Scalane in September 1965 
mCi Sr-90/km 2 
pCi Sr-90/kg 
R>.»*> 
4 6 . » t 2.8 
2 1 6 1 n 
Eremitkgen 
56.5 t 3 .4 
238 - 14 
RoskOd. 
Failed 
4 9 . 4 - 1.4 
197 t 7 
Ledrtfwrg 
S 8 . » ? 4 . 7 
134 * 15 
Meui 
47.9 
196 
S.D. 
7.3 
45 
S.E. 
3.7 
22 
The error term is the S. E. of triple determinations, 
x
' Riso represents samples from two locations near RisO: Bolund and Veddelev, and the error 
term in this case is the S.E. of the mean of six analyses. 
4 .3 . Groundwater 
As in 1964, ground water was collected in March from the nine lo-
cations selected by L.J Andersen, M. S c , Geological Survey of Denmark, 
in 19616J . 
To obtain a better counting of the samples, 100 1 water was processed 
for an analysis instead of only 50 1 as previously. 
Fig. 4. 3 shows the sample locations and table 4 .3 the results of the 
Sr-90 analyses (cf. also 5.8.4). 
Fig. 4,3. Ground-water locations in Denmark. 
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Table 4. 3 .1 
Sr-90 in Ground Water Collected in March 1965 
Location 
Hvidsten 
Feldbak 
Rømø 
Rønne 
Hasselø 
Få re tone 
Kalundborg 
Ravnholt 
Freder ic ia 
Mean 
S.D. 
pCi Sr-90/1 
0.003 
0.094 
0.020 
0.018 
0.006 
0.031 
0.031 
0.019 
0.064 
0.032 
0.029 
pCi Sr-90/g Ca 
0.041 
4.580 
0.470 
1.290 
0.041 
0.230 
0.305 
0.148 
0.354 
-
-
mg Sr /g C a 
5.4 
9.8 
8.7 
3.9 
5.3 
2. G 
7.3 
8.3 
8.3 
6 .6 
2.4 
Th« relativ-e e r r o r of the determinations was estimated 
at approx. 25%. 
Table 4 . 3 . 2 
Analysis of Variance of In pCi Sr -90/m Groundwa te r , 1961, 1963-B5 
{from table 4. 3.1 and refs , 6, 8 and 9) 
Variation 
Between locations 
Between yea r s 
Remainder 
Total 
ri - o. 70 
n/36 SSD 
7.6733 
9.3427 
9. 9858 
27.0018 
I 
8 
3 
24 
s 2 
0.9592 
3.1142 
0.4160 
v2 
2.31 
7.49 
P 
*V95»i 
>99.5% 
Table 4. 3. 2 shows an analysis of variance of the Sr-90 levels in 
ground water sampled in 1961, 1963, 1964, and 1965 at the nine locations 
shown in fig. 4. 3. The variation between locations was probably significant 
(P ~ 95%). Thus Feldbak showed higher levels than most other locations 
in all the years, wheretis Hvidsten was among the locations with the lowest 
activity. This is in agreement with the fact that the filtering strata at 
Teldbak are very poor, consisting of sand, while at Hvidsten the rain is 
filtered through varying strata of sand and clay. The variation between 
years is significant. The levels in 1961 and 1965 were lower than those 
measured in 1963 and 1964. This indicates that the variations of Sr-90 in 
the precipitation are rather rapidly reflected in the Sr-90 concentrations 
found in ground water, although there seems to be a buffer effect which 
makes the variations in the ground-water levels less pronounced than those 
observed in the precipitation. 
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5. RADIOSTRONTIUM AND RADIOCAESIUM IN DANISH FOOD IN 1965 
5 . 1 . Sr-90 and Cs-137 in Dried Milk from the Entire Country 
As in the previous years ' , monthly samples of dried milk were col-
lected from seven dried-milk factories in Denmark (cf. fig. 5.1.1) and ana-
lysed for Sr-90 and Cs-137. 
Table 5.1.1 shows the results of the Sr-90 determinations and table 
5.1.2 the analysis of variance of the results. The maximum of the year was 
reached by 21.4 S. U. in February. The S. U. mean level in 1965 was 17.4 
pCi Sr-90/g Ca o r 70% of the 1964 mean. 
As in the previous years, the milk from East Denmark shows signif-
icantly lower levels than that from Jutland. 
Table 5 . 1 . 3 shows the results of the Cs-137 determinations and table 
5.1.4 the analysis of variance of the results. As in the previous years, the 
maximum level of Cs-137 (47 M. U., i. e. 44% of the maximuni measured in 
1964) was found in milk from the summer months (June-July). The M. U. 
mean level in 1965 was 33 pCi Cs-137/g K or 49% of the Cs-137 mean con-
tent found in 1964. The variation between locations was a little less pro-
nounced in 1965 than in 1962-64. 
Fig, 5.1.1. Dried-milk fectoriM in Denmark. 
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S r - M M Danish Dried Milk. 194S 
pCi Sr-»a/ l Ca 
Arto« Videos* Åbsar* Oatnsc 
Apr. 
»ay 
Jut; 
Aa , . 
Oct. 
Nov. 
Dae. 
17.1 
a.« 
a.« 
a . c 
a . 7 
a . c 
i«, s 
17. S 
n . i 
IT. 4 
a.c 
a . 4 
i t . i 
a . 4 
JO.« 
M.1 
11. t 
17.4 
11.1 
11.5 
I S . l 
11.1 
M . 1 
a. c 
a.1 
a. 4 
8.4 
a.s 
u. t 
8 . 4 
17.1 
IT. 4 
11.4 
a.« 
a. 4 
a. s 
M.1 
M.1 
a.« 
M . I 
11.1 
IT. 4 
M . 1 
14.4 
11.1 
M . 0 
M . 1 
IS. 4 
14.1 
17.1 
1S.1 
11.9 
11. J 
12.7 
11.9 
11.1 
IS. S 
11.« 
13.« 
14.1 
17.1 
17.1 
IS. 7 
11.9 
9.7 
9.1 
«.» 
S.S 
«.s 
1 1 1 
11.4 
11.1 
14.2 
I I . « 
I I . « 
10.« 
a.1 
• . I 
9.« 
0.0 
4.1 
I I . « 
1.1 
a. s 
t i . « 
i i . i 
19.9 
19.0 
1S.1 
•S.S 
11.7 
11.4 
14.7 
IT. S 
17. S 
17.« a.« n . t 14.« 11.1 11.4 
Aa 1 la r» el atflk contains 1.1 c Ca tka m a n S r - M coats* la Daaisb 
waa 20.1 pCi/1. Tba coefficient of variation of the naalta aata 10%. 
ntilk produced in IMS 
Analysis at Variaaca of In S.U. in Driod Milk in IMS 
(from labia 5.1.1) 
Variation 
Between locations 
Between manual 
RcnMnaaer 
Total 
» • 0.10 
a /MSSD 
T . S d 
2.M91 
0.M2J 
10.47*3 
f 
I 
11 
M 
•1 
a 1 
1.1MS 
9. S I M 
0.9103 
v 2 
I M . M 
22.4« 
P 
> 99.95% 
>99.9S% 
- 42 -
T«ble 5 .1 .3 
Cs-137 in Danish Dried Milk m 1965, 
p C i O - 1 3 7 / g K 
Month 
Jan. 
Feb . 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Hov. 
Dec. 
Mean 
Hjørring 
55 
65 
60 
61 
51 
66 
67 
44 
34 
25 
27 
26 
49 
Århus 
46 
39 
33 
35 
35 
59 
45 
32 
29 
24 
19 
10 
34 
Videbæk 
43 
61 
62 
54 
50 
70 
73 
47 
45 
39 
32 
23 
50 
Åbenrå 
42 
40 
39 
34 
29 
45 
57 
33 
37 
31 
27 
23 
36 
Odense 
35 
30 
27 
25 
21 
47 
30 
27 
32 
25 
13 
18 
28 
Kalundborg 
20 
23 
24 
28 
26 
22 
25 
20 
19 
11 
9 
9 
20 
Nakskov 
18 
20 
23 
19 
25 
23 
29 
17 
18 
10 
12 
10 
19 
Mean 
37 
40 
38 
37 
34 
47 
47 
31 
30 
23 
21 
17 
33 
As 1 l i t re of milk contains appro*. 1. 66 g K, the mean Cs-137 content in Danish milk 
produced In 1965 was estimated at 55 pCi Cs-137/1. The coefficient of variation of the 
resul ts was 17%. 
Table 5.1.4 
Analysis of Variance of In M. U. in Dried Milk in 1965 
(from table 5.1.3) 
Variation 
Between locations 
Between months 
Remainder 
Total 
n * - • • » 
n/84 SSD 
11.2608 
6. 7439 
1.8618 
19.8665 
I 
6 
11 
66 
83 
s 2 
1.8768 
0.6130 
0.0282 
v2 
66.55 
21.74 
P 
> 99.95% 
> 99.957. 
Figs. 5 .1 . 2 and 5 .1 . 3 show the quarterly S. U. and M. U. values 
since October-December 1959, The quarterly maximum in 1965 for Sr-90 
was reached in January-March by 21.1 S. U. and for Cs-137 in April-June 
by39M.U. (~ 65 pCi Cs-137/1), 
An analysis of variance of the M, U. / S . U. ratios in 1965 shows a 
highly significant variation both between locations and between months (P> 
99. 9%), The ratios were thus significantly lower in the samples from Ka-
lundborg (annual mean ratio « 1.7) than in those from Hjørring (annual 
mean ratio ~ 2.2), cf. fig. 5.1.4, The variation with time is given in fig. 
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Fig. 5.1.2. Sr-90 is dried milk, 1959-1 
ISO-, "SC"3%K 
40 
30 
20 
lllh,.ih a 
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mo tm nå 1X3 nu 
Fig. 5.1.3. C«-1S7 in drt.d milk, 1959-95. 
ie^ 
10-
10-
0.0-
Vsu 
' 
1 
Fig. 5 . 1 . 4 . Yearly means from different locations of M. U. / S . U. 
rat ios in dried milk in 1965 (1. S. D. indicated). 
0.0 ' , 1 . 1 , 1 
J F M A M J J A S 0 N O 
WS5 
Fig. 5 . 1 , 5 . Monthly means of M . U . / S . U . ra t ios in dried milk in 1965 
( I .S .D. indicated). 
5.1.5, which shows that the ratios were three times greater in the summer 
than in the winter. 
It is remarkable that the M. U. / S . U. mean ratio in milk in 1965 was 
only approx. 70% of that found in 1964, It agrees with the fact that the de-
creasing fall-out rate (and the increasing amount of accumulated fall-out in 
the soil) diminish the uptake of Cs-137 by the grass relatively more than 
the uptake of Sr-90 on pastures where the root uptake of Cs-137 is negligible, 
as is the case in Denmark. 
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5. 2. Sr-90 and Cs-137 in Fresh Milk from the Entire Country 
The samples of fresh milk were collected in the eight zones and in 
Copenhagen as in 1964 (cf. figs. 5. 2.1 and 5. 2. 2), but only in June and 
December along with the total-diet collection (cf. 5. 7). 
Table 5.2.1 shows the results of the determinations of radiostrontium 
in consumers' milk and table 5.2.2 the analysis of variance of the S. U. zone 
figures. The variations with location as well as those with time were signif-
icant. Thus the S. U. levels in Jutland were greater by nearly a factor of 
two than those in East Denmark, and the mean S.U. Level in December was 
15% higher than the level found in June. 
This is in agreement with the observations made for dried milk (cf. 
5.1), and it might be an indication of a higher S. U. level in the winter diet 
than in the summer diet of the cows in 1965, probably due to the fact that 
turnips and beets, which are used in the winter fodder, have a higher root 
uptake of Sr-90 than grass . Another explanation might be that the calcium 
intake of the cows is smaller in winter than in summer. 
Table 5. 2. 3 shows the results of the Cs-137 determinations and 
table 5. 2.4 the analysis of variance of the results. As was the case with 
Fig. 5 . 2 . 1 , Sample locations for freah milk, bread, total diet, and 
drinking water (A-towna). 
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Fig. S, 2.2. Sample locations for fresh milk, bread, total diet, and 
drinking water (B-towns). 
Table 5.2.1 
Sr-90 in Fresh Milk in 1965 
Zone 
I 
11 
III 
IV 
V 
VI 
vn 
VUI 
Mean 
Copenhagen 
Population-
weighted 
mean 
Production-
•eifhted 
mean 
June 
S.U. 
18.8 
15.6 
17.7 
19.4 
9.4 
9.0 
10.8 
10.9 
13.9 
9.9 
12.9 
14.9 
Dec. 
3 . 0 . 
19.3 
16.5 
20.7 
22.6 
12.4 
13.5 
11.1 
12.9 
16:2 
11.9 
15.3 
17.1 
Mean 
S.U. 
19.2 
16.1 
19.2 
21.0 
10.9 
11.3 
11.0 
11.6 
15.0 
10.7 
14.1 
16.« 
The coefficient of variation of the re-
sults i s 9*. 
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Table 3.2.2 
Analysis of Variance of In S. U. in Milk from the Zones in 1965 
{from table 5 .2 .1) 
Variation 
Between locations 
Between months 
Remainder 
Total 
7} * 0.09 
n/16 SSD 
1.1833 
0.1122 
O.O600 
1.3555 
t 
7 
1 
7 
15 
s 2 
0.1690 
0 .U22 
0.0086 
v2 
19.65 
13.05 
P 
> 99** 
Table 5 .2 . 3 
Cs-137 in Fresh Milk in 1965 
Zone 
1 
11 
111 
IV 
V 
VI 
vu 
VIE 
Mean 
Copenhagen 
Population-
weighted 
mean 
Productlon-
wejgnted 
mean 
June 
M.U. 
95 
43 
42 
46 
20 
23 
24 
28 
40 
27 
38 
47 
Dec. 
M.tl. 
34 
22 
19 
25 
19 
10 
12 
10 
19 
16 
18 
21 
Mean 
M.U. 
65 
33 
31 
36 
20 
17 
18 
20 
30 
22 
28 
34 
June 
pCi/1 
152 
84 
70 
86 
33 
44 
37 
51 
70 
51 
68 
81 
Dec. 
pCi/1 
50 
41 
34 
49 
37 
15 
24 
20 
34 
31 
34 
37 
Mean 
pCi/1 
101 
63 
52 
68 
35 
30 
31 
36 
52 
41 
51 
59 
The coefficient of TariBtion of the reautta ia 22%. 
Table 5 .2 .4 
Analysis of Variance of In M, U. in Milk from the Zones In 1965 
(from table 5.2.3) 
Variation 
Between locations 
Between months 
Remainder 
Total 
1 • 0.22 
n/16 8SD 
2.8679 
2.0808 
0.3420 
5.2907 
f 
7 
1 
7 
15 
2 
* 
0.4097 
2.0808 
0.0488 
2 
8.40 
42.64 
P 
> 99% 
>99. 95*. 
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Sr-90, the variations between both locations and sampling months were 
significant. 
The production-weighted means for Sr-90 and Cs-137 in Danish 
consumers' milk in 1965 were 16.0 S.U. (= 19.2 pCi Sr-90/1) and 34 M.U. 
or 59 pCi Cs-137/1 respectively, i . e . approx. 65% of those found in 1964 
(S. U. figures) and approx. 50% if M. u figures are considered. 
It seems reasonable to regard the mean of the levels found in June 
and December as representative of the annual production-weighted mean, 
as the mean for these two months calculated from the dried-milk data (cf. 
tables 5.1.1 and 5.1. 2) fitted the annual mean for dried milk to within 10% 
for S. U. and 3% for M. U. 
If the figures in tables 5. 2,1 and 5. 2.3 are weighted with respect to 
the population, the country means become 14.1 S.U. and 51 pCi Cs-137/1, 
i. e. 85-90% of the production-weighted means. This is in agreement with 
the observations of earlier years. 
5.3. Sr-90 and Cs-137 in Grain from the Entire Country 
As in the previous years, grain samples were obtained from the ten 
state experimental farms (cf. fig. 4.1.1). Sr-90 and Cs-137 were deter-
mined in fresh samples as before '. 
Table 5.3.1 shows the measurements of strontium 90 in grain in 
1965. According to Appendix B, approx. 3/4 of all rye in Denmark is grown 
in Jutland and 1/4 in the eastern part of the country. As regards wheat, 
2/3 is produced in eastern Denmark and 1/3 in Jutland, In the calculation 
of the means in tables 5. 3.1 and 5.3.4 Jutland is represented by six rye 
figures and eight wheat figures, while eastern Denmark contributes nine 
wheat figures and only five rye figures. Thus the rye-grain means in table 
5.3,1 and 5.3.4 are probably a little smaller than the production-weighted 
means for the country because Jutland shows higher activity levels than 
eastern Denmark, whereas the opposite is the case with the wheat-grain 
means in the two tables. Table 5. 3, 2 gives the analysis of variance of the 
S. U. figures and table 5.3.3 that of the pCi Sr-90/kg grain figures. 
As in previous years, the variation with location was highly signif-
icant; the mean pCi Sr-90/kg level for grain from Jutland was approx. 1.4 
times that in eastern Denmark, i. e. the difference between locations was 
not so pronounced as in the previous years. 
It is remarkable that it was not possible to prove any significant 
difference between species as regards pCi Sr-90/kg levels (cf, table 5.3. 3) 
in 1965 (although rye still showed a higher average level than the other 
- 49 -
Table 5.3.1 
Strontium-90 in Grain in IMS 
Location 
Tylstrup 
Studsgård 
« -
A«ko\ 
St. Jyndevad 
Blangstedg&rd 
Tystotte 
Virumgard 
Abed 
Åkirkeby 
Mean 
The error M m 
is appro«. 16%. 
w for winter var 
Ry« 
pCi Sr- SO/kg 
89^12 
w: 191t l 
s: 129 t 4 
991 9 
143 * 34 
161115 
87^21 
114-41 
62 t 1 
59 ±13 
B i t H 
111 
S.U. 
233 ± 44 
w: 462 ± 33 
K 260 ± 24 
228 ± 16 
229 ±64 
364 ± 28 
322- 4 
160 ± 14 
177 ± 2 
116 ± 26 
IBS? 27 
241 
Barley 
pCi Sr-90/kg 
t o t i 
158 * 11 
81 ± 7 
163 * 39 
102 t 4 
T i t 4 
581 5 
661 5 
411 4 
6 4 t 2 
8« 
are the S.E. of the mean of doable detennlna 
iety. The means In the table are based on botl 
S.U. 
120 114 
332 t 43 
133 115 
245 ±56 
258 t B 
126 t 2 
103 t 12 
129 t J5 
« t
 4 
1401 10 
187 
Wheat 
pCi Sr-90/kg 
w: 6 1 t 9 
St 7 l t , 
W! 150 t 7 
si 120 t 6 
wi 7 0 t i o 
K 75 t n 
104 ± 4 
1091 20 
75 ± 10 
W! 7 3 ^ 5 
B; 87 t B 
w. 8 9 - 4 
s; 981 4 
w: 73± 3 
n est 4 
w; 88 t 1 
K 671 4 
87 
S.U. 
w: 1141 IT 
a: 151± 9 
wt 404± 10 
a: 282 ± 18 
w: 140 t 34 
s; 178 ± i s 
2541 i 
394 ±29 
1741 17 
w: 173 t 6 
a; 1681 9 
w. 2391 18 
«; 187 ±21 
w: 1761 14 
s: 110 ± 14 
w; 215 ± 18 
e: 1311 s 
205 
Oats 
pCi Sr-90/kg 
83 t i 
82 ±2 
S3 ±4 
7 0 ± i 
125 ±B 
56 t n 
7 4 t 3 
134 t 9 
56 ± 4 
67 t 2 
81 
S.U. 
97± 2 
128 t 6 
68 t 5 
« t » 
160 t 9 
• t T 
9 3 t i 
174 117 
66 t i 
7 9 * 7 
102 
tions. The relative S.D, due to chemical proceBBing and counting 
ti spring ami winter varleUe 1. 
Table 5. 3. 2 
Analysis of Variance of In S. U. in Grain in 1965 
(from table 5 .3 .1)* 
Variation 
Between locations 
Between sorts 
Remainder 
Total 
) | - 0. 24 
n/40 SSD 
4.3513 
4.4357 
1.4864 
10.2734 
1 
9 
3 
27 
39 
s 2 
0.4S34 
1.4786 
0. 0551 
v 2 
8.77 
26.83 
P 
> 99.95« 
> 99.95% 
s
 Only winter-variety figures were ueed for rye and wheat. 
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Table 5 .3 .3 
Analysis of Variance of In pCi Sr-90/kg Grain in 1965 
(from table 5 .3 . l ) x 
Variation 
Between locations 
Between sorts 
Remainder 
Total 
^ = 0 . 2 6 
n/40 SSD 
3.5864 
0.5149 
1.75Bo 
5.8593 
t 
9 
3 
27 
39 
«
2 
0.3984 
0.1716 
0.0651 
v 2 
6.12 
2.64 
P 
> 99.95% 
s
 Cf. the note to table 5. 3.2 
Table 5.3.4 
Calsium-137 in Grain in 1965 
Locations 
Tylstrup 
Studsgård 
Ødum 
Askov 
St. Jyndevad 
Blangstedg&rd 
Tystofte 
Virumgård 
Abed 
Åkirkeby 
M«.r. 
Rye 
pCiCs-137/kg 
165 
Wi 570 
a: 380 
246 
460 
47S 
176 
250 
247 
164 
292 
311 
M.U. 
44 
w; 110 
a: 106 
65 
98 
110 
49 
67 
55 
46 
100 
77 
Barley 
pCiCs-137/kg 
158 
212 
125 
208 
220 
143 
182 
118 
182 
247 
18C 
M.U. 
26 
66 
37 
51 
44 
34 
34 
22 
36 
60 
41 
Wheat 
pCiCs-137/kg 
w: 219 
s: 102 
w.222 
a: 165 
wi 165 
s: 88 
223 
257 
113 
w: 163 
s: 151 
w: 134 
a: 102 
w: 144 
s; 138 
w: 170 
si 159 
160 
M.U. 
w: 67 
a: 30 
w:66 
a: 52 
w: 52 
s: 27 
58 
74 
31 
w: 38 
s: 43 
w: 41 
a: 30 
Wi47 
s; 43 
wi 45 
s: 4B 
46 
CMS 
pClCs-137/kg 
125 
161 
166 
149 
248 
116 
124 
120 
110 
148 
147 
M.U. 
37 
54 
54 
42 
S3 
36 
40 
35 
40 
55 
48 
The coefficient of variation of the result« is 21%. All determinations were carried out on fresh grain by y-spectrometry. 
s stand« for spring variety and w for winter variety. 
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Table 5. 3 . S 
Analysis of Variance of In M. V. in Grain in 1965 
(from table 5. 3.4JX 
Variation 
Between locations 
Between so r t s 
Remainder 
Total 
n = 0.21 
n /40 SSO 
2. 5140 
1.8179 
1.1197 
5.4516 
f 
9 
3 
27 
39 
s 2 
0.2793 
O.6O60 
0.0415 
vz 
6.73 
14. 6D 
P 
> 99. 95% 
> 99. 95% 
* Cf. note to table 5 .3 .2 
Table 5.3.6 
Analysis of Variance of In pCi Cs-137/kg Grain in 1965 
(from table 5. 3.4)* 
Variation 
Between locations 
Between sor t s 
Remainder 
Total 
*2 - 0. 21 
n/40 SSD 
2.3935 
2.3700 
1.1642 
5.9277 
f 
9 
3 
27 
39 
2 
s 
0.2659 
0. 79O0 
0.0431 
v2 
6.17 
18.33 
P 
> 99. 95T» 
> 99.95% 
Cf. note to table 5. 3.2 
cereals). As is known from the stable-strontium measurement on grain 
(cf. table 5.3. 7), rye has a smaller root uptake of strontium than e. g. wheat; 
hence it is to be expected that, when the direct contamination with Sr-90 de-
creases in comparison with the root uptake, the difference between the Sr-90 
levels found in grain of rye and wheat will decrease. This is in agreement 
with the actual observations in 1965, when the ratio fåjl frtflfl^kf wheat 
was 1. 3 as compared with 1.8 in 1964. 
Table 5. 3.4 shows the measurements of Cs-137 in grain in 1965, 
table 5.3. 5 the analysis of variance of the M. U. figures and table 5.3.6 the 
analysis of variance of the pCi Cs-137/kg grain figures. The variation 
between locations as well as that between species were highly significant. 
The Cs-137 content in grain from eastern Denmark was on the average 
approx. 75% (M. U. figures) of the grain level in Jutland, and the Cs-137 
level in rye (pCi/kg figures) was on the average approx. twice that in the 
other cereals . 
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If the S. U. levels in grain from the harvest of 1965 are compared 
with the levels from 1964 ', v e find the 1965 figures to be smaller by a 
factor of approx. 2 .1 . If, however, the Sr-90 fail-out rates in the periods 
July-August 1964 and 1965 are compared, we find the 1964 figures to be on 
the average larger by a factor of three than the 1965 figures (cf. 4.1 and 
ref. 9)). This shows that the fall-out rate was not the only factor deter-
mining the Sr-90 level in grain. 
The c.a-131 content in grain from the 1965 harvest was on the average 
approx. one third the 1964 level. The fall-out rate in May-August 1964 was 
three times that in May-August 1965 (cf. 4.1 and ref. 9. The period May-
181 
August was selected because experiments have shown ' that the contamina-
tion of grain with Cs-137 originates from the period before the emergence 
of the ears). This fits the hypothesis that the Cs-137 level in grain depends 
mainly upon the fall-out rate. 
Tables. 3.7 
mg Sr/g Ca In Grain from 1965 
Tylstrup 
Shid»gård 
Ødum 
Aatanr 
SI. Jyndevad 
Blangatadgard 
Tyntone 
ylrnrngard 
Abed 
ÅHrkaby 
»ye 
a . i t 0.5 
(a: 3. 4 t o . a*) 
3.1*0.1 
o .oto .1 
2.9±0.B 
2 . s t o . 3 
S .5t l .»» 
2. i t 0.6 
5. 31 0.6 
1.110.5 
i . o t o . i 
Barlay 
3. i t a.4 
4.3 t 0.9 
1 .3to.3 
2.71 0.6 
2.41 0.4 
4.01 0.6 
1.81 0.4 
S-oto.«* 
3.41 0.1 
4. 41 0.4 
Whaat 
(a: 3.«to.4) 
4 . l t l . 4 « 
(a:7.>t 1.2*) 
7 . l t 2 . 7 I 
(»! 2 . s to .a) 
3.01 0.2 
3.4 t 0.2 
a .7to .» 
7 .0 t l . 2» 
( • i i . s to . s* ) 
2.7to.T* 
(K 3.0 t 0.4) 
7.11 2.0* 
(a: 2.7 t 0.7) 
2 .0 t l . r« 
{« 2.01 0.6) 
1 . 4 t l . i " 
Oata 
1.310.1 
2.9 t o . « 1 
1.7 10 .6 
l . t 10.6 
2.11 0.4 
1 .4*0. .* 
3.7t1.4« 
3 .1*0.1 
1.61 0.5 
J . « t 0 . 6 
Tha analyaaa ver« denbta attarannatlona ancept tboaa marked wtth *, which 
ina<p—»• • «-tpi« ii«t—mi««!!—., Tea arrDrtaraia thaS.E. oftbamaan. 
n aprinf variaty. Tha flfuraa In brackata wara omtttad in tha analyala of 
varlanca in tabla 6.3.8. 
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Tmhl« 3.3.9 
Analysis of variance of In mg Sr/g Cain Grain from I935 
(from tabte 5. 3.1) 
Variation. 
Batooaa Iccattona 
Ramainder 
r o u i 
1 - O . M 
n/40 SSD 
3. nu 
3.5415 
3.127« 
10 .03U 
t 
9 
3 
» 
39 
.» 
9.43M 
9.9471 
9.1343 
v» 
3.10 
9.31 
P 
> 9 9 * 
> 9 9 . » 
The mean ratio between pCi Cs-137/kg grain and pCi Sr-90/kg grain 
was 2.2, i. e. markedly below the ratio 3.1 found in 1964. Also this is in 
agreement with the decreasing contribution from the fall-out rate (deter-
mining both Cs-137 and Sr-90) as compared with accumulated fall-out (of 
importance only for Sr-90). 
An analysis of variance of In (pCi Cs-137/pCi Sr-90) showed no 
significant difference either between locations or between sorts, probably 
because the coefficient of variation of the results was too big ( ^ B 0.35). 
Table 5. 3. 7 shows the stable- strontium content in grain in relation 
to the calcium content, and table 5.3.8 i s an analysis of variance of the 
figures. There were significant differences between both locations and 
7 8 91 sorts. As in the previous years ' ' ', wheat contained more and rye less 
stable strontium per g Ca than the average, and Vimmgard and Studsgård 
showed higher levels than e. g, Ødum and Abed. The relatively high levels 
at Blangstedgard as compared with previous years were probably due to the 
fact that the grain samples in 1965 were obtained from a neighbouring farm, 
possibly with other soil characteristics (mg stable Sr/g Ca ratio, e. g.) 
than Blangstedgard. 
5.4. Sr-90 and Cs-137 in Bread from the Entire Country 
In 1965 samples of white bread (75% extraction) and dark rye bread 
(100% extraction) were collected as previously all over the country in June 
and December (in both A and B towns, cf. figs. 5.2.1 and 5.2.2). The 
samples were combined into eight zone samples and a sample from Copen-
hagen, and Sr-BO and Cs-137 were determined. The Cs-137 determinations 
were carried out on dried samples by Y-spectroscopy. 
Tables 5.4.1 and 5.4.2 show the results. In figs. 5.4.1 and 5.4.2 
a comparison with grain levels is made for the years 1962-1965. It i s 
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Tabt« S. 4.1 
Sr-M In Denial. B r a t In 1M5 
1 
n 
in 
nr 
V 
VI 
vn 
vm 
t l t u 
Copenhagen 
Fmlntioa-
wttghtfld 
Jane 
White bread 
pCi/kg 
32.3 t 1.4 
23.61 ].4 
23.7 t 1.8 
26. 2 t o . 4 
24.61 0.6 
26.2 t 0.7 
25.8 11.3 
33.01 4.8 
36.0 
28.5 t 2.1 
25.8 
S.U. 
l U 2 t o . 7 
11.6 t 0.4 
13.3 t o . S 
11.9 t 0.3 
11.3 t 0.3 
10.8 t 0.4 
10.2 t 0.6 
16.11 2. 8 
12.1 
12.8 t 0.5 
12.0 
Hy« bread 
pCi/kf 
188.21 7.3 
178. 3 1 a. 5 
148.51 24.5 
153. 9 1 13.8 
I 2 1 . l t 4.1 
128.41 1.4 
107. 5 1 0.5 
103. o t 1.0 
142.4 
128,5 t 0.5 
145.3 
S.V. 
34 .7 t J.7 
45.9 t 0.1 
47.5 t 7.8 
53 .9 t s .T 
38.8 t 0.2 
38.4 t 0.2 
31.4 t 3.1 
3 9 . 0 - 1 . 1 
43.7 
46.4 t 1.1 
45.4 
December 
White bread 
pCi/nj 
27.91 3.3 
22.8 t 0.8 
20.7 t 0.7 
24.4 1 1 . 3 
16.01 0,5 
25.0 t 2.8 
17.3 t 1.9 
25.0 t 0.1 
22.5 
17.5 t 0.2 
20.1 
S.U. 
l S . l t 1.6 
12.0 t o . 5 
17.6 1 1 . 9 
12,4 t o . 8 
8 .21 0.2 
1 1 . 2 t o . 8 
8 . 0 1 0 . 3 
17.7 t 8.0 
12.6 
9. 9 1 o. 4 
11.8 
Rf bread 
pCl/k* 
109,»t 4.S 
112.«t 4.8 
1 0 6 . l t 8.2 
83.7 t 2.4 
S 0 . s t 5.3 
84 .3118.0 
71.91 1.3 
82. » t 12. 2 
92.0 
78. 2 1 0.1 
92.4 
S.U. 
S 5 . l t 1.7 
S 6 . l t 1.5 
42. 2 t 5.6 
28. i t 0.6 
22. 9 1 1.0 
25. 8 t 5.4 
24. 3 1 0.4 
24.0 t 7.2 
29.9 
27.6 t 1.5 
30.8 
The error tenn U the S.E. of the mean of double determination«. The relativ« errors due to radiochemical analytic and 
counting were 11%fortne pCi Sr-BQ/kg figure« and 14%fortne &U. figures. 
Table 5 .4 .2 
Cs-137 In Danish Bread in 1965 
I 
n 
m 
IV 
V 
VI 
vn 
vm 
Mean 
Copenhagen 
Population-
weighted 
June 
White breui 
pCi/k* 
254 
123 
ISO 
235 
227 
260 
233 
114 
210 
123 
173 
H.U. 
143 
98 
105 
160 
153 
145 
178 
154 
142 
91 
119 
Ryebrerf 
PCS,"!« 
811 
79S 
746 
705 
598 
539 
460 
454 
439 
130 
729 
M.U. 
244 
210 
201 
142 
159 
157 
136 
132 
173 
204 
193 
„ l i 1 i l i r u t t . . 1 H I « 
5 .4 .1 ) . Tha Y-eountljig « • • earrlwl out on freoh 
th« rMnlt i* utlnMtad to b . 1B%. 
December 
White bread 
p d / k « 
338 
285 
211 
246 
226 
292 
216 
198 
254 
397 
304 
MmplM. 
M.B. 
246 
221 
187 
184 
212 
194 
160 
173 
197 
270 
223 
Rye bread 
pCI/k, 
428 
530 
420 
350 
420 
350 
340 
268 
381 
398 
415 
M.U. 
133 
167 
140 
117 
131 
117 
118 
100 
128 
133 
135 
det*rabMd (ef. u b l e 
The relrt iv . error of 
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th . assumed that the bread consumed in the first nine months of the i year 
has been made of grain from the harvest in the (i-1) year, while the bread 
consumed in the last three months has come from the harvest in the i 
year. Further it i s assumed that 1 kg flour yields 1.35 kg bread ' and that 
wheat flour of 75% extraction contains 20% of the Sr-90 and 50% of the Cs-137 
found in wheat grain * * '. 
QwanbJrm« » rjvarans.tjs nm% ttadmil 
•W-i 
an 
m 
M> 
200 
m 
p C i S T ^ 
{rn> 
• 
—-——«— 
• 
• 
a 
-**% 
•" 
•mi 
M0 
W 
w 
« 
» 
mi MI mt BB 
Fig. 5 . 4 . 1 . Comparison of Sr-90 in bread and grain, 1962. (5 . 
Fig. 5.4.1 shows that the Sr-90 levels in rye bread were in reason-
able agreement with those in rye grain according to the above-mentioned 
model. However, the rye-bread levels in June 1964 and 1965 were some-
what below the expected values, probably because approx. 15% foreign flour 
was added to the Danish flour from the harvests 1963 and 1964. As regards 
white bread and wheat, it is evident from the figure that the wheat flour 
used for white bread is normally older than the rye flour used for rye bread; 
therefore the curve for the activity in white bread i s smoother than that for 
wheat grain. 
As regards Cs-137, fig. 5.4.2 shows that the fit to the model i s 
rather bad. For the measurements in December 1963 and June 1S64 (indi-
cated in brackets) this might be so because these bread samples were 
measured as ashed samples, which probably reduced the Cs-137 level in 
comparison with that in grain. 
Further it is evident that the Cs-137 bread levels in December 1965 
were definitely higher than if the bread had been made of grain from the 
1965 harvest; this was especially the case with white bread (cf, 5.9.13). 
On comparison of the bread levels in Jutland with those in East 
Denmark it appeared that the rye bread level in Jutland was approx. 1,4 
- 5 6 -
* » 1 fdCaOTjt 
•» *••* turn««! 
M « «•» ans 
Fig. 5.4.2. Comparison of Cs-137 in bread and grain, 1962-65, 
times that in East Denmark, whereas the white bread levels did not differ 
significantly in the two parts of the country. 
It is concluded that while it is rather easy to predict the Sr-90 (and 
Cs-137) level in rye bread from that in rye grain, it is not so easy to do 
the same for white bread through wheat grain. The main reason i s that the 
wheat flour seems to be more mixed up than the rye flour, partly with older 
flour, partly with flour of grain from other parts of the country than where 
the bread is consumed. 
5.5. Sr-90 and Cs-137 in Potatoes from the Entire Country 
The samples of potatoes were collected in September from the ten 
state experimental farms (cf. fig. 4.1.1) and analysed for Sr-90 and C B - 1 3 7 
(Y-spectroscopy of dried potatoes). 
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T«bi«a.a.i 
Sr-90 Uld C»-137 In Danish Potatoes la 1945 
Location 
Tylvtnip 
Studsgård 
Odutn 
Askov 
Jyndevad 
Btangatedgard 
Tystofte 
Vlrumgard 
Abid 
Åkirkeby 
Mean 
pCi Sr-90/kg 
3.1 t o . 2 
7 . 0 - 0 . 2 
2 . 9 ± 0 . 2 
4 .4 i 0.3 
2 .3 t | . fi 
4 .3 t 0.4 
2 .6 t 0.1 
4 .« i 0.2 
2 .4 t o . l 
3 .6 t 0. 0 
3.7 
S.U. 
110 
12« 
41 t l 
70 
SS 
54 
37 t 7 
ssia 
2 4 1 a 
56 
64 
pCi Ca-137/k. 
21.« 
32.9 
19.3 
16.0 
4S.I 
12.0 
15.3 
13.2 
18.9 
24.2 
22.2 
M.I1. 
4 .7 
7.3 
4.1 
3 .1 
12.5 
2 .9 
3 .0 
2.7 
4 .4 
0 .2 
5.2 
The error terra i s the S. E. of the mean ol double determinations. 
The relative S. D. of the pel Sr-90/kg figures due to radiochemi-
cal analysis and counting ia 13. 5%. Cs-137 was determined by v-
counting on the dried potatoes, and the relative counting error was 
appro*. 15%. 
Table 5,5. 2 
Analysis of Variance of la pCi Sr-90/kg in Potatoes in 1982-65 
(from table 5 .5 .1 and refa. 7. 8 and 9) 
Variation 
tetween years 
Between locations 
Remainder 
Total 
1) - 0 . 3 5 
n/S4 SSD 
2.1383 
1.3181 
3.0700 
8.5354 
f 
3 
9 
27 
39 
a 2 
0.7128 
0.1405 
0.1140 
v 2 
0.25 
1.28 
P 
> 9 9 . 5 « 
•» 79% 
Table 5 , 5 . 3 
Analysis of Variance of In pCi Cs-lST/kg in Potatoes, 1§68-55 
(from table 5 ,5 .1 and raft*. 8 and 8) 
Variation 
Between years 
Between locations 
Bemslnder 
Total 
n/>0 SSD 
12.1102 
1.7157 
1.M07 
18.0761 
1 
2 
9 
I t 
20 
s 2 
9.1591 
0.19(4 
0.1100 
»
2 
55. •» 
1.00 
p 
> 09 .95* 
> 7 0 * 
1 a 0.94 
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Table 5.5.1 shows the Sr-90 and Cs-137 contents in potatoes. The 
mean contents for the country were 3.7 pCi Sr-90/kg or 64 S.U. and 22 pCi 
Cs-137/kg or 5 M. U. The pCi Sr-90/kg figures were approx. 11% higher 
for Jutland than for eastern Denmark, i . e . hardly significant. The Cs-137 
content in potatoes from Jutland was approx. 66% greater than that in pota-
toes from eastern Denmark. 
The Sr-90 content in potatoes decreased by a factor of nearly 1. 3 
from 1964 to 1965 and Cs-137 by a factor of approx. two. The mean of the 
Cs-137/Sr-90 ratios (pCi/kg figures) was 6 t$n 1964; 9). 
Tables 5.5.2 and 5. 5. 3 show the analyses of variance of the Sr-90 
and Cs-137 contents in potatoes in the last few years. The variation between 
years was highly significant whereas it was impossible to show a significant 
variation between locations. 
5.6. Sr-90 and Cs-137 in Vegetables and Fruits from the Entire Country 
In 1965 the country-wide collection of vegetables and fruits from the 
48 towns in the eight zones (cf. figs. 5. 2.1 and 5. 2, 2) and from Copenhagen 
9) 
was continued in accordance with the principles laid down in 1964 •'. The 
sampling took place in September and December. Tables 5.6.1 - 5.6.4 
show the results and tables 5 . 6 , 5 - 5.6. 8 the analyses of variance, which 
20) 
were calculated by means of the VAR-3 programme ' on the Riso GIER 
computer. 
Table 5.6.1 
pCi Sr-9o/kg in Vegetables and Fruit In 1965 
Zone 
I 
n 
m 
rv 
V 
VI 
vn 
vm 
Mean 
Copenhagen 
Population' 
weighted 
mean 
Peas 
6 .5 
13.7 
13.4 
a. 2 
(9.0) 
(6.6) 
3 .9 
(6.1) 
8.4 
(».4) 
Carrots 
16.0*1.6 
28.5*0.2 
31.2 
4 9 . 0 
21 .9 
9.7 
8 , 6 - 3 . 2 
IS. 2 
22 .9 
9 .9 
19.1 
Onions 
13.6 
16.6 
18.8 
15.6 
16.0 
13.6 
11.4 
21.3 
15.9 
8.9 
13.7 
Apples 
2 .9 
2 .9 
2.8 
2.8 
3.1 
2.7 
l . S 
2 .4 
2.7 
2.6 
2.8 
Prunes 
2.2 
1.5 
4 .2 
3 .0 
2 .9 
4 .6 
3 .6 
3 .6 
3.2 
2 .3 
2.9 
Straw-
berries 
18.3 
19.2 
21.0*1.6 
13.0 
22.1 
32.3*2.5 
112 .4*4 .6 
19.8 
18 .2 -2 .9 
20.9 
Cabbage 
21.1 
19.8 
19.9 
19.9 
18.7 
7 .6 
}..4 
16.6 
12.7 
15.7 
Kale 
108.9 
117.3 
88.4 
134.6 
112.1 
60.7 
233.7 
36.2 
111.5 
72 .6 
94.9 
Red 
cabbage 
8 .3 
12.6 
17.6 
13.5 
11 .5 
5 .6 
5 .3 
7 .3 
10 .2 
8 .6 
10 .3 
The error terme are the S.E. of the mean of double determinations. The estimated error of the 8r-90 
analysis was approx. 20%. The figures In brackets were calculated from VAR 3 (ef, 1.2). 
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Tabl« 5 . 6 . 2 
S.U. in V i p U b l H and Frmt in 1969 
Zone 
I 
n 
i n 
IV 
V 
VI 
vn 
vm 
Mean 
Copenhagen 
Population-
weighted 
mean 
Peas 
23.3 
91.9 
44 .8 
23.3 
(28.8) 
(18.9) 
11.6 
(20.3) 
27.7 
(27.7) 
Carrotn 
90.9*6.9 
7 9 . 8 t l . 3 
88.4 
167.2 
69.3 
26.4 
27.8*12.1 
63.4 
70.6 
37.0 
38.6 
Onions 
60 .6 
79.3 
88 .0 
47 .9 
60.2 
61.7 
33.2 
80 .4 
63 .9 
34.8 
96.4 
Apple. 
63.1 
81.6 
56.7 
70.3 
58.2 
58.2 
30.9 
43 .3 
55.3 
79.1 
C2.4 
Prunes 
97.0 
15.3 
49. B 
40 .4 
30.8 
46.8 
29.6 
44.1 
36.4 
29.5 
32.7 
Straw-
berries 
99.0 
98.8 
99.7*0.8 
84.3*4.1 
111.S 
80.2 
154.4*7. 7 
89.1 
78.8*3.5 
67.1 
Cabbage 
38.3 
39.7 
44.6 
30.9 
30 .0 
17.2 
fia.6 
31.3 
21.9 
29.7 
Kale 
27.8 
34.2 
20.2 
32.1 
20.3 
11.6 
34.4 
12.1 
24.1 
30.6 
36.0 
Red 
cabbage 
21.4 
31.2 
40.7 
37.1 
23.3 
14.2 
10.8 
11.5 
23.8 
26.2 
25.5 
Cf. note to table 6. 6 . 1 . 
T*M« 8 .« . 8 
pCi Ca-137/kg in Vegetables and Frutt in 1965 
Zone 
I 
n 
m 
IV 
v 
VI 
vn 
vm 
Mean 
Copenhagen 
Populstlon-
weighted 
mean 
Peas 
29.3 
15.1 
20 .8 
10.7 
(19.8) 
(12.4) 
7.7 
(13.1) 
18.6 
(16.6) 
Carrots 
0 5 . 2 ) 
16.0 
27.8 
11.8 
6.4 
11.9 
16.8 
17.0 
18.6 
19.9 
17 .0 
Onions 
(10.4) 
(10.1) 
16.4 
(9.1) 
(10.0) 
6 .6 
5.2 
9 .4 
9.7 
6 .6 
9 .3 
Apples 
49 .5 
60.8 
53.4 
43 .2 
92 .4 
38.1 
(41.8) 
36.1 
46 .6 
43 .2 
47 .5 
Prunes 
39.8 
• 1 . 0 
16.8 
58.4 
• 9 . 4 
49,9 
62.6 
38.2 
91.9 
32.7 
44 .0 
Straw-
berries 
23.9 
(32.9) 
30.5 
(28.4) 
29.8 
48.3 
J26.1 
30.4 
38.3 
34.1 
Cabbage 
12.4 
8.2 
23.2 
13.0 
10.7 
6.3 
5.8 
8.9 
11.2 
8.1 
9.7 
Kale 
163.6 
86.9 
73.1 
64.0 
83.0 
61.1 
123.6 
86.5 
66.5 
50.6 
78.2 
Red 
cabbags 
10.3 
11.4 
11.8 
15.0 
20.3 
(11.6) 
( U . 3) 
(11.*) 
13.S 
5.2 
10.6 
The estimated error of the v-measurementa was spyros. 2S*#. 
The figures in brscksta wars esleulsttd from VAX 3 (ef. 1. 2). 
• s o . 
Taller 5.6:4 
M. 1). in VepMdt end Fruit in IMS 
t « 
t 
n 
m 
JV 
V 
VI 
vn 
vaz 
•tan 
Copenhagen 
PtMklation-
VWaØned 
Pea« 
9.8 
4 .3 
1.9 
3.3 
(4.3) 
0 . 9 ) 
2.4 
(4.5) 
5.1 
(5.1) 
Carrot« 
(8.0) 
5.9 
12.8 
5.3 
2.9 
5.7 
9.5 
7.5 
1.4 
9 .0 
1.8 
Onions 
(5.1) 
(4 .3) 
8 .8 
(4.3) 
(4.3) 
4 .2 
3.0 
3 .4 
4 . 4 
3 .0 
4 .3 
Apples 
42 .0 
54 .0 
40 .0 
41 .0 
41.5 
40 .5 
(40.5) 
31 .4 
42 .9 
36.2 
42.2 
Prunes 
30.0 
34.3 
11.8 
33.0 
44.5 
22.0 
51.0 
24.4 
32.1 
20.6 
27.0 
- Straw-
berries 
16.2 
(19.1) 
18.5 
(19.3) 
18.2 
20.3 
"I 21.3 
19.3 
23.8 
20.3 
Cabbage 
5.2 
3. C 
8.6 
5.1 
4.4 
2.6 
2.6 
4 .9 
4.1 
1.9 
3.9 
Kale 
19.1 
12 .0 
8.7 
8 .0 
11.3 
8 .0 
13.1 
11.1 
11.5 
6.1 
10.1 
Red cabbage 
3.1 
4 .0 
4 .0 
5.3 
6.1 
(3.6) 
(4.1) 
(4.1) 
4.4 
2 .0 
3.6 
Ci . note to table 5.6.3 
The variations between sorts were significant as regards both Sr-90 
and Cs-137 activity. The highest Sr-90 and Cs-137 levels (pCi/kg) were 
found in kale, the lowest Sr-90 levels in apples and prunes and the lowest 
Cs-137 levels in onions and red cabbage. 
It was not possible to demonstrate any significant variation between 
locations for Cs-137 activity in vegetables and fruits, whereas it was evident 
that the Sr-90 levels in East Denmark, especially in zone VHt wtre signif-
icantly lower than those found in Jutland (zones I-IV). Vegetables and fruit 
from Jutland thus showed S, U. levels 50% higher on the average than those 
encountered In East Denmark. 
Table 5.6. 9 shows a calculation of the mean contents of Sr-90 and 
Cs-137 in Danish vegetables collected in 1965. The percentage contribu-
19) lions were taken from the production data for the period 1952-55 , and the 
Table 5.6.5 
Analysis of Variance of In pCi Sr-90/kg Vegetables and Fruits in 1965 
(from table 5.6.1) 
Variation 
Between locations 
Between sorts 
Remainder 
Total 
» "0 .42 
n/72 SSD 
3.5751 
15.5657 
8.1913 
67.9321 
1 
1 
8 
53 
66 
s 2 
0.5107 
9.4451 
0.1659 
V 2 
3.08 
56.94 
P 
> « 9 * 
399.9S« 
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Tanias.«.« 
Analysis ol Variance ol In S.U. in Vegetables ana Fmits in 1999 
(tmntsbleS.C.3) 
Variation 
Between locations 
Between sorts 
Remainder 
retai 
17 » 0 . S 9 
n/72 SSD 
5.131« 
14. U U 
7.4745 
11.1944 
f 
7 ( 
5S 
U 
.» 
0.7131 
1 .O30 
0.1410 
,
J 
5.30 
13.03 
P 
> 99 .05* 
> 09.95« 
Tsblo 5.0.7 
Analysts ol Vsrlsnc« ol In pCl Cs-137/kf vegetsbles and Fnats In 1909 
(Iron table 5.9.3) 
Variation 
Between locations 
Between sorte 
Remainder 
Total 
11 - 0 . 7 3 
n/72 SSD 
0.5174 
34.(401 
17.0010 
53.0453 
f 
7 
0 
41 
50 
s* 
0.0730 
4.3307 
0.4301 
,* 
0.03 
P 
> H . 0 5 % 
Tnble 9.0.3 
Analysis o« Variance of In M.D. in Vegetables sad Prints in 1005 
(from tables.0.4) 
Variation 
Between locations 
Between sorts 
Remainder 
Total 
! » • 0.40 
n/73 8SD 
0.4043 
41.1370 
0.2C2O 
49. MM 
f 
7 
0 
43 
57 
a* 
0.0091 
5.3940 
0.1401 
,» 
30.10 
P 
> S » . t 5 * 
— • - - -
levels were tbe population-weighted means calculated in tables 5.S.1 -5.6.4. 
The mean contents in vegetables from 1965 were found to be 13.8 pCi Sr-90/ 
kg (34.9 S, U.) and 14.0 pCi Cs-137/kg (5.0 M. U.). 
Table 5, 6.10 shows a similar calculation of the levels found in 
Danish fruit in 1965. 
"Apple and pear" were based solely on apples. "Other tree fruits" 
were represented by prunes, "berries" by strawberries and cucumber by 
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Table 5 . 6 .8 
Calculated Sr-90 and Cs-137 Mean Levels In Vegetables Collected 
front the Whole Country in 1965 
intake 
i n g 
50 
30 
40 
120 
Sort 
Cabbage 
(red, while and spring) 
Cauliflower 
Brussels sprout 
Kale 
Leafy Vegetables 
Carrot 
Celery root 
Beetroot 
Leek 
Onion 
Root vegetables 
Pea 
Bean 
Pea and bean 
Vegetables total 
11 
83 
10 
3 
4 
100 
34 
15 
14 
16 
21 
100 
95 
5 
100 
-
pCi 
Sr- » / k g 
13.0 
(13.0) 
(13.0) 
94.9 
16.3 
19.1 
(16.4) 
(16.4) 
(16.4) 
13.7 
16.8 
a. 4 
(8.4) 
8 .4 
13.8 
S.U. 
27.6 
U7.6) 
(27.6) 
26.0 
26.4 
58.3 
(98.5) 
(58.5) 
(58.5) 
58.« 
58.5 
27.7 
(27.7) 
27.7 
34.9 
pCi 
Cs-137/kg 
10.2 
(10.2) 
(10.2) 
78 .2 
12 .9 
17.0 
( .3 .2 ) 
(13.2) 
(13.2) 
9 .3 
13.7 
15.6 
(15.6) 
15.6 
14.0 
M.U. 
3 .8 
(3. a) 
(3.8) 
10.1 
4 .1 
7 .8 
(6.0) 
(6.0) 
(6.0) 
4 . 3 
8 .3 
5 .1 
(S . l ) 
5 .1 
5 .0 
The Sr-90 and C B - 1 3 7 level« IB cauliflower and Brussels sprout were assumed to 
be equal to the levels in cabbage. Toe levels In celery root, beet root and leek 
were estimated as the mean of the levels in carrot and onion. The levels In bean 
were assumed to be equal to those in pea. 
Table 5 ,9 .10 
Calculated Sr-90 and C B - 1 3 7 Mean Levels in Fruit« Collected from 
the Whole Country in 1965 
Sort 
Apple and pear 
Other tree fruits 
Berries 
Cucumber 
Fruit 
* 
80 
5 
10 
5 
100 
pCi Sr-90/kg 
2 .8 
2.9 
20,9 
(13,0) 
6.1 
S.U. 
62.4 
32,7 
87.1 
(27.6) 
61.« 
pCi Cs-137/kg 
47.5 
44,0 
34.1 
(10.2) 
44.1 
M.U. 
42,2 
27,0 
20.3 
(8,8) 
37.3 
The Sr-90 and cs -137 levels in Cucumber were assumed to be equal to the 
levels in eabbage (cf. table 5 .6 . 9) 
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cabbage. The mean levels In Danish fruit collected in 1965 were 5.1 pCi 
Sr-90/kg (62 S. U.) and 44 pCi Cs-137/kg (37 M. U.). 
The 196S Sr-90 levels in vegetables and fruits were 84% and 28% 
respectively of the 1964 levels, and for Cs-137 the corresponding percent-
ages were appro*. 40% and 60%. This shows that whereas Sr-90 in vege-
tables depends to a great extent on the accumulated fall-out, Sr-90 in fruits 
ana Cs-137 in vegetables and fruits depend mainly on the fall-out rate. 
5.7. Sr-90 and Cs-137 in Total Diet from the Entire Country 
In 1965 total-food samples representing an average Danish diet 
according to Hoff-Jørgensen (cf. Appendix B in Riso Report No. 63 ') were 
collected according to the principles followed in 1961-64. As in 1964, two 
groups of towns (A and B, cf. 5. 2.1 and 5.2.2) supplied the samples. 
Tables 5.7.1 and 5.7.2 show the results. The population-weighted 
mean levels were 21.4 S. U. and 261 pCi Cs-137/day in June and 18.3 S. U. 
6 91 
and 193 pCi Cs-137/day in December, As in the previous years " ', the 
variation between locations was significant. The S. U. levels in the total 
diet were approx. 40% higher in Jutland than in eastern Denmark. They 
decreased by a factor of approx. 1.17 from June to December. 
Table 5. 7.1 
Sr-90 and C>-13T in Daniela Total Diet Collected in June IMS 
Zone 
i! North Jutland 
n: Eaet Jutland 
m: Want Jutland 
IV: Sooth Jutland 
Vt Fnnen 
V6 Sealand 
VH: LoUand-Falatar 
Volt Bornholm 
Mean 
Copenhagen 
Population-
welghted mean 
Relative S.D. due to 
aaapling and analyala 
S.H. 
2 5 . l t 2.1 
20 .4t3 .3 
26.2? 1.3 
23.01 0.9 
1 0 . l t 1.6 
1 0 . l t 1.3 
11.01 2.2 
13.6*8.2 
31.S 
13.« t 0.4 
31.4 
IS* 
pCi Sr-90/day 
46.0? 2.« 
47.3 t 7.1 
45.3? 2.1 
40.01 2.7 
34.01 2.2 
S 0 . l t 2. ( 
3 1 . 0 t 1 . i 
32.3? 2 . ! 
38.3 
3 4 . l t 1,3 
38. T 
IS* 
gCa/dejr 
i . e s t 0.03 
1. T i t o . 08 
1. T i t o . 03 
1.75? 0.04 
1. T i t o . 03 
1.90 ?0 . 01 
1. T i t o . 07 
1.74? 0.07 
1.78 
1.IS? 0.02 
1.11 
4% 
mg Sr/l Ca 
2.0?0.1 
1.6? 0.4 
l . l t o . 3 
1.41 0.1 
l . s t o . 4 
2.0?0.1 
i . s t o . 7 
1.0? 0.1 
1.1 
1.8?0.1 
1.7 
lift 
M.U. 
SO? 4 
77t . 
76? 4 
17? 0 
Tot 1 
S i t . 
S i t . 
4 l t l 0 
61 
•S 
Tl 
14% 
pCi Ce-137/d.T 
300? 16 
263? 33 
» 2 ? 1 
304? 7 
MO? 31 
333? IS 
308? 13 
177 ? 31 
3S2 
» 7 
2S1 
11* 
The error terme ere the S.I. of the maan. The eemnlee were collected i n * and S toms In the aifbtioaee, 
and the analgraae nam carried out u elnfle datemUnationo for each of the two town groupe, i.e. theerrore 
eompriao both aanplinf, analytleal and cotasliig a»«ra. 
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Table 3.7,2 
Sr-90 u d C«-137 in Denlah Total Dtet Collected In December 1905 
Zone 
I: North Jutland 
m Baat Jutland 
m : Watt Jutlud 
IVi South Jutland 
V: Funen 
Vis Sealend 
VU: Lolland-Falater 
VJJJ: Bornholm 
Mean 
Copenhagen 
Fopalatian-
weJfhtedmean 
Relative S.D. dna 
t o wmoHm; and analysia 
S.D. 
2 1 . 9 ? 1.5 
2 1 . 5 ? 0 . 3 
2 3 . 4 * 0 . 4 
3 0 . 0 - 1.4 
1 5 . 4 ? 1.4 
1 5 . 7 ? 1.1 
13. 2 t o . 3 
1 5 . 6 ? 0 .9 
18.2 
1 5 . 8 ? 0 . 9 
10.3 
7 * 
pCl Sr-90/dair 
3 7 . 3 ? 2 .3 
3 7 , 3 t 0 . 7 
34.4 t o . 3 
3 4 . 3 * 1 . 1 
29.0 t 1.0 
2 9 . 4 * 2 . 0 
23. ( i d . 8 
3 1 . 7 t 0 , 3 
33.1 
3 2 . 4 t 5 . 4 
33.1 
6 * 
ICn/dejr 
1.71 * 0.01 
1 . 7 4 * 0 . 0 0 
1 . 5 4 * 0 . 0 1 
1 . 7 1 * 0 . 0 6 
1 . 8 0 t 0 . 0 1 
1 . 4 7 - 0 . 0 1 
1.70 t o . 10 
3.05 t o . 09 
1.79 
1.80 t 0 .03 
1.76 
4 * 
a s S r / i Ca 
l . t t o . l 
1 . 7 t o . 4 
1 . 7 t o . 4 . 
1 . 9 ? 0 .2 
L i t ( . 1 
2 . 0 1 0 .0 
2 . 3 * 0 . 3 
1 . 1 * 0 . 2 
1.7 
1 . 8 - 0 . 3 
1.7 
2 6 * 
H.U. 
3 3 t , 
4 l t , 
sotu 
S « t 6 
4 l t 4 
4 4 t l 5 
35 t 3 
3 l t 7 
44 
39 
44 
2 3 * 
pCi Ca-137/daj 
3 3 2 1 1 
195 t 23 
2 3 9 1 30 
335 1 3 7 
163 t 15 
1 9 4 ? 24 
155 t 6 
H i t 20 
197 
175 
193 
17* 
The errorterma are the S .B. of the mean, Cl . note to table 6 . 7 . 1 . 
Fig. 5. 7.1 shows the zone mean levels (not population weighted) of 
S.U. in total diet since May 1961. 
The 1965 Sr-90 levels in total diet were approx. 59% of the 1964 
levels, while the Cs-137 levels were approx. 77% of the 1964 ones. This 
is a little surprising as it was to be expected that Cs-137 would decrease 
more rapidly than Sr-90 because of its closer relationship with the fall-out 
rate. As shown in 5.4, bread contained relatively much Cs-137 in 1965 as 
compared with Sr-90. Bread might thus be the diet component responsible 
for the rather high Cs-137 level in total diet in 1965 (cf. 5. 9.13). 
The ratio S. U. in total diet/S. U. in milk was calculated for the 
period June 1962 - December 1965; the mean was 1.47. An analysis of 
variance showed significant variations between both months and locations. 
Fig. 5.7.2 shows the variation of the ratio with time. As regards locations, 
it is interesting to notice that the mean ratio for Jutland was 1.32 while it 
was 1.62 In East Denmark, i . e. 23% higher. The reason for this difference 
is the relatively high Sr-90 levels in milk from Jutland (cf. 5.2). 
As regards the ratio-between Sr-90 in the total diet and Sr-90 coming 
from the rye bread and white bread in the diet (cf. fig. 5.7.3), an analysis 
of variance proved significant variation only between months, not between 
locations. The mean ratio for the period considered was 2,13, and unlike 
the diet/milk ratio it shows a minimum in 1963-64. This fits the hypothesis 
. 65 
o su 
If 
MK A W Otc Jtttf 
« o ti a 
I« 
Jam OK J**» OK 
Fig. 5.7.1. S.U. in sample« of total Danish diet collected in 1961-65. 
mi-u 
flg. 8.7.2. The S. U. total diet/S. U. milk (o) ntio and the 
H. U. total dlet/M, U. milk ratio f*) in Denmark, 1M3-6S. 
Fig. 5.7.3,. The pCi Sr-90 in total diet/pCi Sr-90 in rye bread -I- white 
bread ratio in Denmark, 1962-65. 
"^-"W«. 
V&mHtT 
Fig. 5.7.4. The Cm-I37/Sr-90 ratio in the total diet. 1963-65. 
that Sr-90 in bread originates from direct contamination to a higher degree 
than Sr-90 in other diet components, while the Sr-90 level in milk depends 
more on the root uptake than that In grain products. 
Fig. 5.7.4 shows the Cs-137/Sr-90 ratio in the total Danish diet 
since 1963. An analysis of variance shows significant variation between 
months as well as between locations. The maximum in June 1965 coincides 
with rather high Cs-137/Sr-90 ratios in cereals and milk, while the decrease 
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in December 1965 is ascribed to relatively high Sr-90 levels in the milk 
from this month (cf. also fig. 5. 7.2). It is remarkable that the ratios in 
South Jutland (zone IV) are deiinetely higher than those in Bornholm (zone 
VIII]. This might be explained by the lower fall-out rate in zone VIII (ct. 
4.1) in combination with the greater availability of Sr-90 from the soil in 
Bornholm as compared with zone IV. 
From the total-diet sampling it is possible to estimate the mean 
levels of Sr-90 and Cs-137 in the Danish diet in 1965. For the period 
January-April 1964 the Sr- 90 level in the total diet is assumed to have been 
equal to that measured in December 1964 . For the period May-September 
we assume the level to have corresponded to that measured in June 1965. 
The December 1965 figure is assumed to represent the last three months of 
the year. The population-weighted means of Sr-90 in total-diet samples 
were 28. 9 pCi Sr-90/g Ca in December 19648', 21.4 in June 1965 and 18.3 
in December 1965. Hence the mean content in the total diet in 1965 was 
23.1 pCi Sr-90/g Ca or 41.1 pCi Sr-90/day. 
In a similar way the Cs-137 content in the Danish diet in 1965 was 
estimated to be 244 pCi Cs-137/day or 64 pCi Cs-137/g K. 
5. 8. Sr-90 and Cs-137 in Miscellaneous Foodstuffs 
5 .8 .1 . Sr-90 and Cs-137 in meat 
Fork and beef samples were collected in Copenhagen (cf. figs. 5.2.1 
and 5.2. 2) in three big shops in March, June and December. Table 5.8.1 
shows the results. 
5 .8 .2 . Sr-90 and Cs-137 in fish, cheese and eggs 
Fish samples were collected at three coastal locations, Rødvig, 
Hundested and Helsingør, in Sealand in June and December. Cheese and 
eggs were collected in Copenhagen in September. Table 5.8. 2 shows the 
results. The S. U. level in cheese was somewhat higher than that in milk 
(cf. 5,1), probably because the cheese was made of milk from the beginning 
of 1965 and perhaps from Jutland (cf. the difference between population- and 
production-weighted means in 5.2). Eggs were surprisingly low in activity 
as compared with 1964 '. The S. U. level in fish meat was approx. one 
fourth of that in sea water (cf. 7). 
5 .8 .3 . Sr-90 and C B - 1 3 7 in imported vegetable food 
A* in 1964 ', imported vegetable food was collected from three shop 
groups in Copenhagen in December 1965. Table 5.8.3 shows the results. 
• 6 8 . 
Table 5.6. i 
Sr-90 and Cs-137 In Fork, Beef u d Veal In 1965 
Sort 
Beef 
V o l 
pCi Sr-90/kg 
S.U. 
pCiCa-137/kg 
M.U. 
pCi Sr-90/kg 
S.U. 
pClCs-137/kg 
M.U. 
pCi Sr-90/kg 
S.B. 
pCi Cs-137/kg 
M.U. 
Har. 
3 .4 
29 
553 
149 
3.7 
40 
243 
71 
4 .2 
59 
290 
90 
June 
3 .3 
23 
61S 
199 
3 .0 
44 
322 
115 
-
• 
Dec. 
3.6 
16 
235 
80 
3.7 
39 
190 
5« 
2.6 
24 
101 
29 
Annual' 
mean 
3 .4 
25 
505 
157 
4.4 
42 
269 
99 
-
" 
x
 In calculating the annual mean levela it was aaaumed that 
March repreaented the levels in the firat three Months of the 
year. June those in the following six and December those in 
the last three months. 
2/3 of the meat consumed in Denmark ia pork and 1/3 beef, 
i . e . the average Cs-137 content in Danish meat in 1965 was 
426 pCi Cs-137/kg and the average Sr-90 content 3.7 pCi 
Sr-90/kg. The relative error of the results in the table was 
estimated at 20%. 
Table 5 .8 . 2 
Sr-90 and Cs-137 in Fish, Cheese and Eggs Collected in 1965 
in Sealand and Copenhagen 
Sample 
Flounder meat 
Herring meat 
Codfish meat 
Cheese 
Eggs 
pCi 
Sr-90/kg 
1.00 
0.68 
1.48 
204 
2.9« 
The estimated errors of the 
S.U. 
1.95 
1.24 
1.51 
26.5 
4.64 
results ai 
pCi 
Cs-137/kg 
49 .6 
55.3 
131.0 
30.5 
14.4 
re 15-20%. 
M.U. 
13.4 
16.0 
29.0 
35.0 
9.7 
mg 
S r / g C a 
2.7 
1.9 
4 .4 
-
-
Month 
June 
June 
Dec. 
Sep. 
Sep. 
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Table 5.8.3 
Sr-90 and Cs-13? in Imported Vegetable Pood Collected in Copenhagen 
in December 1965 
Sort 
Orange 
Lemon 
Grapefruit 
Pineapple 
Peach 
Banana 
Grape 
Date 
Prune 
Raisin 
Fig 
Aprieot 
Almond 
Walnut 
Hasel-nnt 
Brasi l nut 
The estimat 
PCI 
Sr-90/kg 
6 .0 
l l . l 
-
5.2 
3 .2 
0.7 
2 .7 
1.8 
9.9 
10.7 
30.6 
70.5 
57.1 
7.1 
84.9 
357.0 
ed errors 0 
S .B. 
20.2 
31 .0 
-
41.7 
43.2 
15.8 
11 .8 
4 .3 
25.7 
23 .0 
18.6 
70 .« 
38.8 
17.2 
68.6 
165.0 
f the res 
pCi 
Cs-137/lcg 
9.2 
19.0 
45.8 
17.6 
30.4 
15.1 
-
-
47.8 
47.3 
44.2 
31.3 
569 
443 
1750 
-
M.U. 
6.3 
10.6 
24.4 
13.2 
9.7 
4 .0 
-
• 
7.0 
6. S 
9.2 
2 .3 
67.5 
87 
220 
-
ults are 15.20%. 
mg 
Sr /gCa 
5.3 
26.0 
-
4 .8 
5 .4 
7.5 
7 .2 
5 .9 
8.3 
4 .7 
2.9 
2 .2 
2 .3 
2 .2 
6.2 
40.0 
As compared with 1964, the Sr-90 levels were a little lower in 1965. where-
as the Cs-137 levels were nearly the same. Nuts still showed rather high 
levels of Sr-90 as well as of Cs-137. 
Furthermore we determined the activity content in rice and rolled 
oats collected in December in Copenhagen. We found 1. 2 pCi Sr-90/kg 
(47 S. U.) and 38.1 pCi Cs-137/kg (52.0 M. U.) in rice and 32.5 pCi Sr-90/kg 
(10.5 S. U.) and 126.6 pCi Cs-137/kg (36.0 M. U. in rolled oats. 
5 .8.4. Sr^ 90 in drinking water 
Along with the total-diet sampling in June and December 1965, 10 1 
of drinking water was collected in each of the 48 towns (cf. figs, 5. 2.1 and 
5.2. 2). The 10 1 water samples were bulked into eight zone samples, each 
comprising 60 1 of rfa.er. Furthermore, 3 • 20 1 of water were collected 
from three different parts of Copenhagen and combined to a 60 1 sample. 
The samples were analysed, by the method used for ground water ', for 
Sr-90, stable strontium and calcium 
Table 5,8.4 shows the results. The Sr-90 figures in the table should 
be regarded as maximum figures. Sr-90 was present in the drinking water 
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Tahle 5.8.4 
Sr-90 in Danish Drukn« Water In IMS 
Zone 
I North Jutland 
II East Jutland 
III West Jutland 
IV South Jutland 
V Funen 
VI Sealand 
VII Lolland-Falster 
VIII Bornholm 
Mean 
Copenhagen 
Population-
weighted mean 
June 
pCi Sr-90/1 
0.013 
0.044 
0.026 
0.032 
0.022 
0.011 
0.011 
0.064 
0.029 
0.010 
0.022 
gCa/1 
0.057 
0.068 
0.052 
0.082 
0.118 
0.100 
0.096 
0.069 
0.080 
0.110 
0.087 
mg Sr/g Ca 
9.3 
8.2 
4 .3 
3 .3 
6.8 
8.0 
32.1 
6.2 
10.1 
18.6 
11.2 
December 
pCi Sr-90/1 
0.008 
O.024 
0.006 
0.005 
0.005 
0.006 
O.005 
0.034 
0.012 
0.016 
0.012 
gCa/1 
0.064 
0.077 
0.057 
0.085 
0.121 
0.105 
0.102 
0.083 
0.087 
0.120 
0.085 
mg Sr/g Ca 
6.2 
9.7 
4 .6 
3 .3 
9 .0 
14.0 
33.2 
4 .7 
10. B 
17.1 
11.9 
The estimated error of the Sr-go determination, is appro*. 70%, and the error of the mg Sr/g 
Ca ratio i s approx 16%. 
from eastern Jutland (zone II) and from Bornholm (zone VIII), whereas it is 
doubtful at the moment whether zones III-VII showed significant levels of 
Sr-90. The water from zone I and Copenhagen probably contained signif-
icant amounts of Sr-90. The activity decrease from June to December i s 
not real, but due to an improved analytical technique in December as com-
pared with June. It is remarkable that the Sr-90 level in drinking water is 
on the average lower than that measured in ground water (cf. 4. 3). We sup-
pose that this is due mainly to a removal of Sr-90 during the filtration and 
purification at the waterworks. In this connection it is interesting to notice 
that the mg Sr/g Ca ratio in drinking water was approx. twice as high as in 
ground water; it is especially remarkable that the drinking water from Lol-
land-Falster (zone VII) shows a stable Sr/Ca ratio which i s an order of 
magnitude higher than the ratios found in western and southern Jutland 
(zones III-IV). A similar trend (although not so marked) in the mg Sr/g Ca 
7 8 9) 21) 
ratios has been observed earlier ' ' ' in vegetables. In cereals ', how-
ever, Lolland-Falster (Abed) did not show higher mg Sr/g Ca ratios than 
western and southern Jutland (Studsgård, Askov and St. Jyndevad) (cf. also 
table 5.3.7). 
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5. 9. Estimate of the Mean Contents of Sr-90 and Cs-137 in the Human Diet 
in Denmark in 1985 
5 .9 .1 . The annual quantities 
The annual quantities are calculated by multiplication of the daily 
quantities (as stated by E. Hoff-Jørgensen, cf. Rise) Report No. 63, table 
B7*) by 365. 
5. 9.2. Milk and cream 
The Sr-90 and Cs-137 contents per kg milk were calculated from the 
annual mean values for dried milk (cf. tables 5.1.1 and 5.1.3). 1 kg milk 
~ 1 1 milk, containing approx. 1.2 g Ca and 1.66 g K. Hence the mean con-
tents in milk were 20.8 pCi Sr-90/kg and 55 pCi Cs-137/kg. 
5 .9 .3 . Cheese 
1 kg of cheese contains approx. 8.5 g Ca and 1.2 g K. The Sr-90 
and Cs-137 contents in cheese were calculated from these figures and from 
the S. U. and M. U. levels in dried milk (cf. tables 5.1.1 and 5.1.3). 1 kg 
of cheese appeared to contain 147.9 pCi Sr-90 and 40 pCi Cs-137. 
5. 9.4. Grain products 
Tables 5. 9.1 and 5. 9. 2 show the estimates of Sr-90 and Cs-137 
respectively in grain products consumed in 1965. From these tables the 
activity levels in grain products were estimated at 97.0 pCi Sr-90/kg and 
403 pCi Cs-137/kg. 
Table 5. ». 1 
Estimate of the Sr-90 Content in Grain Product* Consumed per Capita in 1965 
Type 
Rye flour 
(100% exlrstion) 
Wheat flour 
(75% extraction) 
Grits 
Total 
Fraction from harvest 
MM 
kg flour 
21 .9 
32.9 
9 .9 
90.9 
pCi/kg 
251 
27.4 
99 
111.6 
PCI 
9919 
901 
909 
6729 
Fraction from harvest 
IMS 
leg flour 
7 .3 
10.9 
1.6 
20,0 
PCtfxg 
111 
17.4 
12 
62.9 
pCi 
010 
190 
66 
1096 
Total 
pCi 
9329 
1091 
396 
779« 
The Sr-90 content In wheat floor (79% extraction) was calculated front toe levels 
found in wheat grain by division by S *'. The Br-90 content in grits was calcu-
lated aa approx. 40% of the lsvel found in grain. 
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Tahla 5.9.9 
Estimate of the Ca-137 Content in Grain Products Consumed per Capita in 1895 
Tvpe 
Rar« flour 
(100% extraction) 
Wheat flour 
(75% eztnetion] 
Grita 
Total 
Fraction from harvest 
1064 
kg Dour 
31.9 
33.9 
5.5 
SO. 3 
pci/tf 
958 
189 
329 
481 
pCi 
30,980 
6,218 
1,810 
29,008 
Fraction from harvest 
1985 
kg flour 
7.3 
10.9 
1.8 
20.0 
pa/«« 
311 
80 
110 
167 
PCi 
3,270 
872 
198 
3340 
Total 
pCi 
23,250 
7,090 
3,008 
32,348 
In the previous years ' it was found that the Ca-137 level in wheat flour fl5% extraction) 
was apprax. 50% at the level found in wheat grain. Hence the wheat grain from the IMS 
harvest yielda flour (75% extract .) with a Ca-137 content of approx. 80 pCi/kg. The 
Cs-137 content in grits was calculated a s 75% of the level found in oats. 
5.9.5. Potatoes 
The figures in table 5.5.1 were used, i. e. 3. 7 pCi Sr-90/kg and 22 
pCi Cs-137/kg. 
5.9.6. Vegetables 
Table 5.6. 9 shows the calculation of Sr-90 and Cs-137 in Danish 
vegetables consumed in 1965. The mean contents in vegetables were 13.8 
pCi Sr-90/kg and 14 pCi Cs-137/kg. 
5. 9.7. Fruit 
Table 5.6.10 shows the calculation of Sr-90 and Cs-137 in Danish 
fruit consumed in 1965. The levels in imported fruit are assumed to be 
equal to the mean levels found in oranges and bananas collected in Copen-
hagen in December 1965 (cf. table 5.8.3), i. e. 3.4 pCi Sr-90/kg and 12. 6 
pCi Cs-137/kg. The mean levels in Danish fruit in 1965 were 5.1 pCi 
Sr-90/kg and 44.1 pCi Cs-137/kg. The daily mean consumption of fruit 
consisted of 100 g of Danish and 40 g of foreign origin. Hence the mean 
contents in fruit were 4.6 pCi Sr-90/kg and 35 pCi Cs-137/kg. 
5.9.8. Meat 
Table 5. 8.1 gives the annual mean values of Sr-90 and Cs-137 in 
meat: 3.7 pCi Sr-90/kg and 426 pCi Cs-137/kg. 
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5.9.9. Fish 
The Sr-90 and Cs-137 contents in fish are shown in table S. 8 .2 . The 
means of these figures are used as country mean values for the year, i. e. 
1.6 pCi Sr-90/kg and 78 pCi Cs-137/kg. 
5. 9.10. Eggs 
The activity contents in eggs were estimated from the measurements 
in table 5. 8.2. The levels were 3.0 pCi Sr-90/kg and 14 pCi Cs-137/kg. 
5. 9.11. Coffee and tea 
The levels found in 1964 ' were used for 1965, i. e. 21.6 pCi Sr-SO/kg 
and 77 pCi Cs-137/kg. 
5.9.12. Drinking water 
The Sr-90 mean level found in drinking water collected in June and 
December (cf. table 5.8.4) was used as the country mean for drinking water, 
i. e. 0.02 pCi Sr-90/1. The Cs-137 content in drinking water is assumed to 
be negligible. 
n u e s . i i ) 
Estimated of the Mean Content of Sr-90 in Human Oict in Denmark in IMS 
Tjpeof food 
MUk and e m a 
Cheese 
Grain product* 
Potatoes 
Vegetables 
Frail 
Meat 
Fish 
If 
Coffee and tea 
Drinking water 
Total 
Annual 
ausnttte 
ink. 
184.0 
a.1 
» . 3 
73.0 
43.1 
51.1 
54.7 
10.0 
10.3 
S.5 
541 
pCiSr-M 
perk« 
20.1 
147.3 
37.0 
3.7 
13.1 
4.0 
3.7 
1.0 
3.0 
21.0 
0.02 
Total 
pCiSr-» 
3,411 
1.341 
7,7H 
270 
004 
235 
202 
174 
33 
111 
110 
14,210 
Percentage 
of Mai Sr-90 
mfood 
23.0 
3.4 
54.5 
1.9 
4.2 
1.7 
1.4 
1.2 
0.2 
0.0 
0.1 
The mean annuel calirium Intake waa eetimaled at 020 g (appro*. 200-
» 0 | Crete precparata). Hence the Sr-SO/Ca ratio in the total diet was 
23.0S.il. In 13*5. 
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Table i.9.4 
Estimated at the Mean Content at Cs-137 in Human Diet in Denmark in 1965 
Type of food 
Milk and cream 
Cheese 
Grain products 
Potatoes 
Vegetables 
Frui t 
Meat 
Pish 
Eggs 
Coffee and tea 
Total -
Annual 
quantity 
in kg 
164.0 
9.1 
80.3 
73.0 
43.8 
51.1 
54.7 
10.9 
10.9 
5.5 
pCi Cs-13: 
pe r kg 
55 
40 
403 
22 
14 
35 
426 
78 
14 
77 
Total 
pCi Cs-137 
9,020 
364 
32*348 
1,606 
613 
1,788 
23,302 
850 
153 
424 
70,468 
Percentage 
of total Ca-137 
in food 
12.8 
0.5 
45 .9 
2 .3 
0 .9 
2 .5 
33.1 
1.2 
0 .2 
0 .6 
AB the approximate annual intake of potassium was 1365 g, the 
pCi Cs-137/g K rat io was approx. 51.6. The mean daily intake in 
1965 was 193 pCi Cs-137 pe r capita. 
5.9.13. Discussion 
Tables 5. 9. 5 and 5. 9. 6 show the estimates of Sr-90 and Cs-137 in 
the Danish diet in 1965. The figures should be compared with the levels 
calculated from the total-diet samplings (cf. 5. 7). The Sr-90 estimates 
obtained by the two methods were 23. 0 S. U. and 23.1 S. U. respectively, 
and the Cs-137 estimates were 193 pCi Cs-137/day and 244 pCi Cs-137/day. 
Hence the Sr-90 estimates are in close agreement, while the Cs-137 
levels differ by a factor of nearly 1. 3. The main reason for this difference 
is that white bread consumed in the last part of 1965 contained considerably 
more Cs-137 than anticipated in the calculations of table 5. 9. 4 (cf. tables 
5. 9.2 and 5.4) because white bread was made of flour from previous years 
when the activity levels were higher than in 1965. 
The relative contribution of Sr-90 from milk products increased 
from approx. 25% in 1964 to 23% in 1965, whereas that from grain products 
decreased from 66 to 54%. The contribution from potatoes, other vegetables 
and fruit increased from 7 to 8%, and that from the remaining diet compo-
nents from 2 to 4%. The relative contribution of Cs-137 in the total diet 
changed as follows from 1964 to 1965: Milk products showed a decrease 
from 17 to 13%, grain products a slight decrease (an increase would have 
seemed more likely) from 47 to 46%, and meat an increase from 28 to 33%. 
Potatoes, other vegetables and fruit were unchanged at 6%. 
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6. STRONTIUM 90 AND CAESIUM 137 IN MAN IN 1965 
6 . 1 . Sr- 90 in Human Bone 
The collection of human vertebrae from the institutes of forensic 
medicine in Copenhagen and Arhus was continued in 1965. As in the total-
food survey (cf. 5. 7), the country was divided into eight zones. The samples 
were divided into four age groups: new-born (< 1 month), infants (1 month -
4 years), children and teen-agers (5-19 years), and adults (> 19 years). 
Tables 6.1.1 - 6.1.4 show the results for the four groups. 
9) The 1965 levels were nearly equal to the levels found in 1964 , for 
new-born and infants a little lower, for children and adults a little higher. 
As in 1964, the highest levels were found in the infant group, the lowest 
among adults (cf. fig. 6.1). 
As in the previous years ' ' , the mean OR: S. U. (newborn 's bone)/ 
S. U. (mother's diet) was calculated from tables 6 .1 .1 , 5. 7.1 and 5. 7. 2 and 
Rise Report No. 107, tables 5. 7.1 and 5.7. 2 S ' to be 0. 08 (S. D.: 0.03, 
S .E . :0 .01) . In 19638 ' we found the ratio to be 0.11 (S. D . : 0.04, S.E. :0.01) 
and in 1964: 0.09 (S.D.: 0.02, S.E. : 0.01). 
Table 6.1.1 
Sr-90 in Bone from New-born Children {£ 1 month odd) in 1965 
Zone 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
m 
m 
rv 
rv 
Mean 
S.D. 
The re 
Age in 
days 
21 
2 
1 
2 
15 
1 
12 
1 
3 
14 
1 
1 
10 
6 
atlve err 
Month 
of 
death 
1 
1 
1 
2 
2 
3 
5 
11 
11 
12 
3 
3 
3 
3 
»r of the 
Sex 
m 
m 
f 
m 
f 
f 
1 
f 
m 
t 
1 
m 
m 
m 
reault 
pCi Sr-90/g Ca 
4.94 
3. IB 
2.4D 
1.89 
3.71 
1.71 
3.81 
1.58 
2.33 
2.62 
1.37 
2.16 
3.15 
5.10 
2.66 
1.18 
Sample No. 
HK 2 
MK 3 
HK 4 
MK11 
MK13 
MK25 
MK45 
MK63 
MK 72 
MK85 
MK22 
MK24 
MK21 
MK31 
• was estimated at 15%. 
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Table 6.1.2 
Sr-90 in Bone front Infants & • years old) in 1965 
Zone 
I 
I 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
n 
m 
m 
m 
TV 
IV 
Mean 
S. D. 
The re 
Age in years 
and months 
8 m 
ly 4 m 
7 m 
3 m 
2 m 
iy 
3y 6 m 
5 m 
7 m 
fi m 
2 m 
iy 
2y 10 m 
5 m 
fi m 
3 m 
1 m 
3 m 
3 m 
2y 9 m 
4 m 
S m 
4 m 
8 m 
3y 6 m 
.alive error of 
Month 
Of 
death 
5 
8 
1 
1 
2 
3 
3 
3 
4 
4 
5 
5 
5 
8 
8 
10 
11 
11 
12 
12 
1 
11 
12 
3 
11 
the resul 
Sex 
f 
f 
m 
f 
m 
f 
f 
f 
m 
m 
m 
m 
f 
m 
-
m 
m 
f 
-
-
m 
m 
t 
f 
1 
t (S.l) 
pCi Sr-90/g Ca 
4.48 
9.70 
7.11 
5.98 
4.31 
6.61 
9.60 
11.15 
9.28 
6.30 
3.97 
9.04 
7.33 
4 .64 
2.94 
3.60 
2.77 
3.04 
6.10 
5.65 
7.10 
5.76 
4 .85 
15.80 
7.28 
6.58 
2.99 
) was estimated 1 
Sampl« No. 
MK42 
MK54 
MK 7 
MK10 
MK 15 
MK27 
MK28 
MK29 
MK 38 
MK40 
MK43 
MK44 
MK46 
MK55 
MK56 
MK 64 
MK70 
MK74 
MK82 
MKS0 
MK 8 
MK76 
MK84 
MK 30 
MK78 
0%. 
If the OR between S. U. in infants'bone ( 2 1 year, from table 6 .1 . 2) 
and S. U. in the total diet (tables 5.7.1 and 5. 7. 2 and refs. 6, 7, 8, 9) con-
sumed during the period of infancy is calculated, the mean ratio for the 
seven samples is 0.25 (S. D.: 0. 06, S. E. 0. 02). If the actual infant diet 
contains relatively more milk and less cereals than the adult diet used in 
the calculation, the real OR between S. U. in infants' bone and diet will be 
larger than 0. 25 (cf. fig. 5.7.2). 
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TableG. 1.3 
Sr-90 in Bone from Children and Teen-agers ( £ l 9 years uld) in 196;, 
Zone 
11 
II 
II 
n 
II 
n 
n 
n 
n 
n 
n 
a 
n 
a 
n 
a 
n 
m 
m 
m 
in 
m 
VI 
VI 
VI 
Mean 
S.D. 
The re 
appro* 
Age 
in 
years 
8 
17 
15 
17 
11 
IS 
5 
E 
9 
S 
9 
9 
9 
11 
16 
I t 
11 
11 
I t 
19 
19 
13 
13 
5 
16 
19 
IS 
I t 
11 
19 
19 
latlve et 
. 10%. 
Month 
of 
death 
3 
8 
8 
11 
11 
12 
1 
1 
1 
2 
2 
3 
5 
2 
3 
3 
2 
3 
8 
8 
8 
11 
12 
3 
2 
3 
4 
8 
12 
10 
12 
r o r of th 
Sex 
m 
I 
t 
m 
m 
m 
i 
1 
f 
m 
m 
m 
f 
m 
m 
m 
f 
t 
m 
m 
f 
f 
J 
i 
m 
m 
f 
m 
m 
f 
m 
« resu 
pCi Sr -90/g Ca 
3.10 
1.70 
4.04 
7.95 
3.03 
4 .18 
3.68 
4 .85 
1.95 
2.24 
2.06 
4.05 
4.02 
4 .88 
1.69 
4 .44 
4 .94 
2 .76 
3.78 
3.27 
2.06 
10.50 
7.2S 
4 .64 
5.08 
4 .10 
6.36 
4 .19 
4 .29 
4 .11 
3.10 
4 .14 
l.BO 
Its (S.D.) was estl 
Sample fco. 
MK19 
MK48 
MK 53 
MK75 
MK77 
MK 81 
MK 1 
MK 5 
MK 9 
A1K12 
MK17 
MK20 
MK47 
MK14 
MK34 
MK35 
MK36 
MK37 
MK49 
M K 5 0 
MK 51 
MK73 
MK79 
MK23 
MK18 
MK33 
MK39 
MK5Z 
MK88 
MK61 
MK86 
mated at 
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Table 6 .1 .4 
Sr-90 in Bone trom Adults (>19 years ohl) In 1S65 
Zone 
I 
I 
I 
I 
n 
n 
H 
n 
n 
n 
n 
n 
n 
n 
E 
s 
m 
m 
IV 
IV 
VI 
VI 
VI 
H e m 
S.D. 
Age in 
years 
TO 
58 
57 
70 
21 
20 
66 
72 
se 
81 
67 
62 
57 
77 
65 
59 
3C 
62 
20 
70 
23 
27 
21 
The relative er 
approx. 101*. 
Month 
ot 
death 
10 
i : 
12 
12 
2 
3 
10 
10 
10 
10 
10 
11 
IS 
11 
12 
12 
11 
i : 
3 
11 
12 
10 
10 
ror of th« 
Ses 
f 
m 
f 
m 
t 
m 
I 
m 
I 
f 
m 
m 
f 
f 
f 
m 
f 
m 
m 
f 
m 
m 
-
resul 
p d Sr-90/g Ca 
3.31 
1.91 
3.54 
6.14 
2.72 
2.36 
1.77 
2 .64 
1.96 
2.04 
2.17 
1.56 
3.52 
2 .29 
1.80 
1.83 
1.94 
2 .70 
3.81 
2 .23 
4 .10 
1.92 
3.62 
2.G9 
1.06 
t (S. D.) was estin 
Sample 
No. 
MK 54 
MK 71 
MK 83 
MK 85 
MK 16 
MK 26 
MK 57 
MK 58 
MK 55 
MK 56 
MK 59 
MK 66 
MK 67 
MK 69 
MK 89 
MK 100 
MK 65 
MK 80 
MK 32 
MK 08 
MK 87 
MK 60 
MK 62 
ated at 
Table 6 .1 .5 
Stront.un.-90 (pCi/g Ca) in Hunan Vertebrae Collected 
in Denmark in 1965 
Age group 
New-born 
* 1 month 
Infants 
Sj 4 year. 
Children 
ft 19 years 
Adults 
> 19 years 
Number of 
samples 
14 
25 
31 
23 
Mln 
1.37 
2.77 
1.69 
1.56 
Max 
5.10 
15.80 
10.50 
6.14 
Median 
2.5 
6.1 
4 .0 
2 .3 
Mean 
2.86 
6.58 
4.14 
2.69 
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Fig . 6 , 1 . Sr-90 in human vertebrae in 1965. (The figures in c i rc les 
indicate the number of samples (and analyses).) 
6. 2. Cs-137 in the Human Body 
In july 1963, whole-body measurements were initiated at RisO in the 
low-level counting room in the Health Physics Department (cf. 2.3 in RisO 
Report No. 85 ' ) . A control group from the Health Physics Department was 
selected and has since then been measured three or four times a year. 
Table 6. 2 shows the results. The control group is indicated by small 
letters in the table. 
The annual mean value of the control group was 170 pCi Cs-137/g K. 
we shall consider this figure representative of the mean of 
the Danish population in 1965. The total-body content of Cs-137 in 1965 for 
-3 
a standard man containing 140 g of potassium equals 140 * 170 • 10 nCi » 
23.8 nCi Cs-137, i. e. nearly the same as in 1964. 
Fig. 6. 2 shows the mean M. U. values (with one S. D.) for men and 
women measured in 1963-65. 
The maximum was reached in August 1964; since then the levels 
have decreased. The figure also shows that the mean level in the male 
group was approx. 1.2 times as high as that in the female group. In 1965 
as well as in 1964 the vegetarians in the male group showed relatively low 
levels of Cs-137 as compared with the group mean. 
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Table f. Z 
Whole-body Measurements of Caesium-13? end Potuaium In 1965 
No. 
• 144 
b 145 
c L4C 
d 147 
e 149 
t ' 150 
g 151 
h 153 
i 154 
j 155 
fc 156 
1 157 
m 158 
n 159 
o 161 
p 162 
q 163 
r 164 
g 165 
n 166 
m 167 
r 168 
b 169 
p 170 
q 171 
k 172 
> 173 
i 174 
o 175 
a 176 
c 178 
e 179 
h 180 
n 162 
r 184 
e 185 
• 186 
m 167 
b 188 
c 189 
( 190 
o 191 
1 193 
q 195 
p 199 
J 200 
k 201 
Sex 
f 
m 
m 
m 
m 
m 
f 
m 
f 
m 
m 
m 
f 
f 
m 
m 
m 
I 
f 
f 
f 
f 
m 
m 
m 
m 
I 
f 
m 
{ 
m 
m 
m 
r 
I 
m 
I 
t 
m 
m 
I 
m 
f 
m 
m 
m 
m 
Counting 
<tate 
• - 3 
8 - 3 
1 0 - 3 
1 0 - 3 
1 1 - 3 
11 - 3 
11 - 3 
12 - 3 
1 2 - 3 
1 6 - 3 
1 6 - 3 
1 5 - 3 
15 - 3 
15 - 3 
1 9 - 3 
22 - 3 
2 2 - 3 
2 2 - 3 
2 2 - 7 
2 3 - 7 
2 2 - 7 
2 3 - 7 
2 3 - 7 
2 7 - 7 
2 7 - 7 
2 9 - 7 
2 - 8 
2 - 8 
3 - 8 
3 - 8 
1 2 - 8 
1 0 - 8 
1 3 - 8 
2 - 1 1 
2 - 1 1 
2 - 1 1 
3 - 1 1 
3 - 1 1 
4 - 1 1 
4 - 1 1 
4 - 1 1 
8 - 1 1 
9 - 1 1 
1 0 - 11 
2 5 - 11 
2 2 - 12 
28 - 12 
Ac« 
21 
31 
33 
21 
40 
33 
22 
40 
33 
33 
41 
24 
44 
37 
34 
35 
34 
21 
22 
17 
44 
21 
33 
35 
34 
41 
19 
33 
34 
21 
34 
40 
40 
37 
28 
40 
19 
44 
33 
33 
22 
34 
33 
33 
35 
33 
41 
Height 
in cm 
164 
172 
193 
169 
170 
173 
171 
175 
161 
182 
170 
182 
176 
171 
170 
192 
187 
164 
171 
171 
176 
164 
172 
192 
187 
170 
172 
161 
170 
164 
193 
170 
175 
171 
164 
170 
172 
176 
172 
193 
171 
170 
161 
187 
192 
182 
170 
Weight 
i n k f 
55.0 
64.0 
76.5 
66.0 
64.0 
74.0 
66.5 
90.0 
59.0 
70.0 
59.0 
79.0 
64.0 
60.5 
68.5 
86.0 
66.0 
61.0 
67.5 
61.5 
65.5 
62.0 
64.0 
85.0 
66.0 
61.0 
85.0 
59.0 
70.0 
55.0 
75.0 
65.0 
90.0 
61.0 
61.0 
66.0 
66.0 
65.0 
65.0 
75.5 
66.0 
71.0 
55.5 
66.0 
86.0 
71.0 
64.0 
Deilymflk 
conenmption 
in l itres 
1/4 
3 /4 
1/4 
1/2 
1/2 
1/4 
1 litre per week 
0 
1/4 
1/4 
0 
1 
1/4 
1/4 
1/2 
1/10 
1/4 
1 litre per week 
1/2 
1/4 
1/4 
3/4 
1/2 
1/10 
0 
0 
1/4 
1/4 
1/4 
1/2 
0 
1/2 
1/4 
1/2 
0 
1/4 
3 /4 
1/4 
1 litre per week 
1/4 
1/10 
1/2 
1/4 
0 
M.U. 
in body 
127 
249 
217 
166 
293 
230 
127 
202 
212 
184 
227 
171 
158 
215 
172 
207 
167 
119 
96 
209 
185 
92 
226 
218 
138 
175 
125 
151 
164 
124 
202 
268 
180 
194 
126 
320 
100 
181 
197 
169 
87 
135 
180 
120 
160 
150 
157 
Body 
burden 
nClCa-137 
16.4 
32.5 
34.4 
30.7 
40.1 
32.2 
13.9 
27.8 
22.9 
23.3 
30.6 
28.2 
21.5 
29.2 
24.4 
17.8 
25.2 
14.9 
10.1 
24.4 
20.5 
10.2 
27.1 
30.0 
20.6 
22.5 
15.0 
19.0 
21.1 
14.6 
31.4 
35.2 
24.7 
24.0 
13.4 
38.3 
13.9 
19.9 
29.3 
26.3 
9.5 
22.0 
16.5 
19.1 
28.0 
20.7 
18.6 
« K / k g 
body weight 
2.34 
2.04 
2.07 
2.80 
2.14 
1.89 
1.65 
1.53 
1.83 
1.84 
2.29 
2.09 
2.13 
2.25 
2.07 
1.78 
2.29 
2.05 
1.56 
1.89 
1.69 
1.79 
1.87 
1.62 
2.24 
2.10 
l.BS 
2.13 
1.84 
2.14 
2.06 
2.02 
1.52 
2.04 
1.74 
1.80 
2.10 
1.69 
2.28 
2.06 
1.65 
2.30 
2.3 
2.40 
2.04 
1.94 
1.84 
Fig . 6 .2. Cs-137 mean levels in humans, 1963-65. 
7. STRONTIUM 90 IN SEA WATER IN 1965 
The collection of sea-water samples initiated in 1961-62 was con-
tinued in 1965. As in 1963-64, the samples, all of them surface samples, 
were collected in June and December around Sealand at the locations used 
in November-December 1962 '. 
The one-litre samples from the Sound were collected all through the 
year and bulked into three-monthly samples. The 40 locations in the Sound 
were those used in 1961 . 
Tables 7.1 and 7. 2 show the results. 
Fig. 7 shows the mean content of Sr-90 in sea water collected since 
November - December 1962 at the locations in table 7.1. 
Since June 1963 the mean level in the inner Danish waters has varied 
little from the value of 1 pCi Sr-90/1. The variation between locations seems 
to have been greater in summer than in winter. 
The annual mean content in the Sound nearly equals that found In 
table 7.1. 
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Table 7.1 
Sr-90 in Sea Water Collected around Sealaitd in 1965 
Latitude 
north 
56°U-
56°06« 
55°46' 
55°27' 
55°17-
S5°01' 
54°57' 
55°10' 
S4°53' 
54°42* 
54°36-
54°33' 
54°46< 
54°53* 
54058' 
Longitude 
east 
11°45' 
11°08* 
11°28' 
10°42' 
10°49' 
10°31* 
10°42' 
11°37-
11°28' 
10°40' 
11°09' 
11°56' 
11°52' 
12°09' 
12°36' 
12°17' 
Water 
The Cattegat 
The Cattegat 
The Great Belt 
The Great Belt 
The Great Belt 
The Femern 
Belt 
The Baltic 
Sea 
Grønsund 
Fakse Bugt 
Mean 
S.D. 
S .E . 
pCi Sr-90/1 
1.43 
1.41 
1.43 
0.92 
1.00 
1.03 
1.08 
0.94 
l . o8 
1.15 
0.22 
0.07 
pCi Sr-90/g 
Ca 
3.88 
5.00 
5.22 
3.64 
5.67 
4.29 
5.91 
6.41 
8. 25 
5.36 
1.43 
0.48 
Salinity 
o/oo 
27. G 
21.2 
20.5 
18. S 
13.3 
18.0 
18.7 
11.0 
9.8 
17.1 
5.7 
1.9 
pCi Sr-90/1 
0.81 
0.86 
0.79 
1.04 
0.89 
0.75 
0.74 
0.84 
0.96 
0.85 
0.10 
0.03 
pCi Sr-90/g 
Ca 
2.45 
2.72 
2.57 
4.18 
4.27 
3.04 
4.06 
4.04 
6.35 
3.74 
1.23 
0.41 
Salinity 
o/oo 
24.6 
23.6 
23.1 
18.7 
15.6 
18.4 
13.6 
15.6 
11.3 
18.3 
4 .7 
1.6 
Table 7. 2 
Strontium-90 in the Sound in 1965 at all 40 locationG 
(of. fig 7 .1 .1 .2 in Riso Report No. 41 6*) 
Sampling period 
Jan. - Mar. 
Apr*- June 
July - Sep. 
Oct. - Dec. 
1965 
S.D. 
3 .E . 
pCi Sr-90/1 
0.91 
0.95 
1.18 
1.25 
1.07 
0.16 
0,08 
pCi Sr -90/g Ca 
5.32 
5.67 
7.33 
6.39 
6,18 
0.89 
0.44 
Salinity, o/oo 
12.9 
12.6 
12.1 
14.6 
13.0 
1.1 
0.5 
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Fig. 7. The mean Sr-90 content in sea water collected in the inner 
Danish waters in 1962-65 ( l .S . O. indicated). 
8. SPECIAL SURVEYS 
8 .1 . Meteorological Mast Experiment 
4-9) 
As in the previous years ', samples of precipitation were col-
lected at eight different heights from the meteorological mast (cf. fig. 
3.1.2.2) at Riso. 
9) As in 1964 ' , the evaporation was measured every month throughout 
the year by means of two control bottles placed at heights of 7 and 123 m. 
At the beginning of each month either bottle contained 500 ml of water + 25 
ml of octanol, and at the end of the month the volumes left were measured. 
Calculating the ratio between the volumes found at 123 m and at 7 m, we ob-
tained for the winter months (January - March and October - December) 
1. 00 t o. 03 (one S. D.) and for the six summer months 0. 98 - 0. 02. We 
might thus expect approx, 2% higher activity levels during summer in the 
upper than in the lower bottle on account of the greater evaporation in the 
upper bottle. The annual mean level found at 123 m was, however, 11.0 
pCi Sr-90/1 in 1965, while the level at 7 m was only 7.3 pCi/1, i. e. a dif-
ference of 50%. Another effect than evaporation thus still seems evident. 
Table 8.1.1 shows the Sr-90 levels in the eight bottles throughout 
the year and table 8.1.2 the analysis of variance of the natural logarithm 
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Table 6 .1 .1 
Sr-90 in the Meteorological 
Jan. 
Feb. 
Mar. 
Apr. 
May 
June 
July 
Aug. 
Sep. 
Oct. 
Nov. 
Dec. 
1965 
0 m 
pCi/1 
a. 21 
19.55 
13.55 
9.37 
11.90 
15.75 
6.16 
6.19 
4.13 
1.27 
2.22 
1.58 
x S . 4 7 
649 mm 
mCi/km 3 
0.45 
0.19 
0.22 
0.65 
0.52 
0.68 
0.70 
0.26 
0.17 
0.06 
0.12 
0.18 
4 .20 
£ 
I n 
pCi/1 
9 .05 
22.10 
21.20 
11.93 
13.33 
17.79 
6.02 
6.03 
4 .30 
2.11 
2.38 
1.54 
1 7 . 2 8 
613 mm 
raCi/km 
0.42 
0.19 
0.36 
0.71 
0.53 
0.81 
0.68 
0.21 
0.16 
0.10 
0.12 
0.17 
4.46 
£ 
23 m 
pcyi 
10.75 
21.60 
15.37 
12.90 
14.00 
16.89 
6.54 
7.00 
5.17 
2.71 
3.15 
2.30 
1 7 . 8 6 
608 mm 
raCi/km1 
0.52 
0.22 
0.26 
0.55 
0.87 
0.84 
0.73 
0.28 
0.19 
0.15 
0.12 
0.23 
4.78 
2. 
39 m 
PCi/1 
9.53 
19.55 
16.70 
13.30 
15.40 
21.01 
6.35 
7.2D 
*4.66 
2.30 
2.74 
2.28 
1 7 . 9 3 
604 nun 
m C i / k a 
0.47 
0.19 
0.32 
0.60 
0.65 
0.77 
0.71 
0.20 
"0.19 
0.11 
0.12 
0.26 
4 .79 
£ 
- „ EmCi/km • 1 0 — p c i / l . The coefficient of variation of the pCi/1 figurea n t 15% and that 
mm precipitation r ' * 
of the mCi/km figures 20%. 
Table 8 .1 .2 
Analysis of Variance of In pCi Sr-90/1 in Precipitation Collected 
in the Meteorological Mast in 2965 
(from table 8 .1 .1) 
Variation 
Between location! 
Between months 
Remainder 
Total 
7 - 0 . 1 5 
n/96 SSD 
1.6093 
61.3953 
1.5777 
64.5823 
1 
7 
11 
75 
s 2 
0.2299 
5.5813 
0.0210 
v» 
10.95 
265.78 
P 
> 99.98% 
>99.95% 
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Mast in 1965 
36 m 
pCi/1 
10.32 
25.80 
18.40 
12.7? 
15.00 
17.25 
6.69 
7.66 
4 .99 
2.65 
2.54 
1.91 
X7.71 
568 mm 
nCi /k iB 2 
O.S3 
0.19 
0.S5 
0.52 
0.54 
0.62 
0.76 
0.23 
0.20 
0.13 
0.10 
0.21 
4.36 
72 m 
pcyi 
6.37 
27.25 
16.60 
13.22 
14.20 
16.76 
7.11 
6.36 
5.21 
3.71 
3.32 
1.92 
X 6 . 7 0 
546 mm 
mCi/km 2 
0.47 
0.26 
0.35 
0.75 
0.59 
0.71 
0.60 
0.25 
0.21 
0.09 
C. 13 
0.14 
4.76 
9 6 m 
pCiyi 
9.49 
43.10 
17.50 
13.69 
16.60 
17.65 
6 .36 
7.69 
4 . M 
3.46 
3.66 
*2.23 
1 8 . 6 5 
576 mm 
mCi/km 
0.50 
0.32 
0.41 
0.95 
0.65 
0.5S 
0.69 
0.30 
0.20 
0.19 
0.12 
*0 .20 
4 .96 
123 m 
pCi/1 
11.40 
33.90 
26.66 
14.60 
16.79 
16.95 
6 .46 
10.05 
4 .92 
4 .61 
3 . « 
2.42 
i 10.SS 
411 mm 
mCi/fcm 
0.42 
0.26 
0 .49 
0.78 
0.71 
6.65 
0 .59 
0 .19 
0.17 
0 .6« 
0.06 
0.10 
4 . 50 
I 
Uean 
pCi/1 
9.63 
26.61 
18.26 
12.72 
14.90 
17.77 
6.47 
7.53 
4 .79 
2.66 
3 .60 
2.02 
S J . 19 
563 mm 
neCi/km2 
0.41 
0.23 
0.35 
0.71 
0.61 
0.70 
0.71 
0 .23 
0 .13 
0.11 
0.11 
0.19 
4.61 
Z 
Table 6 .1 .3 
Analysis of Variance of In mCi Sr-90/fcm in Precipitation 
Collected in the Meteorological Mast in 1965 
(from table 8 .1 .1) 
Variation 
Between location« 
Between months 
Remainder 
Total 
9 - 0 . 2 0 
n/86 SSD 
0.5665 
44.9365 
2.9579 
48.4»3» 
( 
7 
11 
75 
a 2 
0.0841 
4.0651 
v 2 
2.14 
103.66 
P 
>95% 
>99.95* 
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of the pCi Sr-90/1 figures. As in previous years, the variations between 
heights (as well as those between months) were highly significant (P> 99. 95%). 
Table 8 .1 .3 shows that the variation between locations was probably 
2 
significant if instead we consider the xnCi/km figures in table 8 .1 .1 . The 
accumulated fall-out in the upper part of the meteorological mast was thus 
1. 07 times the level found at 0 m. A possible explanation of the phenomenon 
has been published elsewhere . 
The mean amount of precipitation in the eight bottles on the mast was 
563 mm in 1965, i. e. 80% of the level measured in rain bottles at ground 
2 
l e v e l at Risd {cf. table 3 . 2 . 4 . 1 ) , but equal to the amount found in the 1 m 
rain collector at Rise (cf. table 3. 2.4.3). As the total evaporation from the 
bottles on the F'Rteorological mast is calculated to be less than 10%, the 
difference betweun the amounts of precipitation obtained by the different 
sampling systems at Riso must have other reasons than evaporation. 
In June-July, eight Gelmann pumps, each furnished with a 9 cm 3 GFA glass-fibre filter transmitting approx. 1700 m air per month, were 
installed in the meteorological mast at the eight locations of the rain bottles. 
Table 8.1.4 shows the results of the ^-determinations of Zr-95 (from the 
Chinese explosion on May 14th, 1965) and of Cs-137. The upper stations in 
the mast clearly show higher levels than the lower, in agreement with the 
Sr-S3 rain-water observations. It is remarkable that the Zr-95/Cs-137 
ratio also increases with height, just as observed earlier for the Sr-89/ 
Sr-90 ratio in precipitation ' . 
Table 8.1.4 
V-Measurements of Air Filters from the Meteorological Mast 
in June-July 1985 
Height 
0 m 
7 m 
23 m 
39 m 
56 m 
72 m 
96 m 
123 m 
Mean 
pCi Zr .95 /10 3 m 3 
0.6 
0.6 
1.0 
0.2 
2 .3 
l . S 
2.2 
3.3 
1.5 
pCi Ca-137/103 m 3 
5.9 
7.7 
3.5 
5.3 
9.4 
11.8 
10.6 
15.8 
9.4 
Zr-95/Ca-137 
0.10 
0.10 
0.12 
0.01 
0.24 
0.13 
0.21 
0.21 
0,14 
The relative error of tht determination Is eitimattd at 16-20%. 
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8. 2. Levels of Sr-90 and Cs-137 in Grass and Milk from the Entire Country 
In September grass and milk were collected from the state experi-
mental farms (cf. fig. 4 .1 .1) . (As no milk was obtainable from Virumgård, 
this farm was omitted from the sampling.) 
Table 8. 2.1 shows the Sr-90 and Cs-137 contents in grass from the 
sample collection. The mean Sr-90 level was in September 130 S. U. (in 
Table 8 .2 .1 
Sr-90 and Cs-137 in Grass Collected in 1965 on the State Experimental Farms 
Tylstrup 
Studegård 
Ødum 
Askov 
St. Jyndevad 
Tårnbjerg (Funen) 
Tystolle 
Abed 
Åkirkeby 
Mean 
pCi Sr-90/g Ca 
150.5 
167.0 
110.8 
104.3 
168.5 
93.7 
98 .2 
162.3 
119.0 
130.5 
pCi Cs-137/kg grass 
96.8 
140.0 
158.7 
161.5 
113.0 
95.6 
98. 0 
194.0 
133.8 
132.4 
pCi Cs-137/g K 
22.7 
17.0 
27.6 
22.0 
20. G 
30.6 
14,5 
37.6 
23.0 
24.0 
The estimated error of the figure« in the table i s appro*. 15%. 
Table 8 .2 .2 
Sr-90 and Cs-137 in Milk Collected in September 1965 on th« State Experimental Farms 
Tylstrup 
Studsgård 
Ødum 
Askov 
St. Jyndevad 
Tårnbjerg (Funen) 
Tystofte 
Abed 
Åkirkeby 
Mean 
S.D. 
S. E. 
Milk 
pCi Sr-90/g Ca 
12.1 
18.7 
15.3 + 1.7 
9.4 
11 .9 + 0.4 
11.1 + 1 . 3 
9.5 
9.8 + 0.5 
8.8 
11 .8 
-
Milk 
pCi CB-137/g K 
40 .0 
19.4 
30 .8 
3B.0 
27.4 
14 .9 
18.3 
28.8 
19 .2 
25.9 
. 
( S . U . ) M i l i 
(S.n. ) ' ( !rass 
0.080 
0.112 
0.138 
0.090 
0.071 
0.118 
0.097 
0.060 
0.074 
0.093 
0.025 
0.008 
(M.U. |Milk 
(M.U.) Grass 
1.76 
1.14 
1.12 
1.73 
1.33 
0.49 
1.12 
0.71 
0.B3 
1.14 
0.43 
D.14 
Milk 
M.U. /S .U. 
3.31 
1.04 
2.01 
4.04 
2.30 
1.34 
1.72 
2.73 
2.18 
2.30 
" 
The error terms indicate the S. E. of the Mean of double determinations. 
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1964 the September level was 270 S. U. '), and the mean levels at Rise (cf. 
table 3.2. 2) in July • September 1965 were 139 S. U. 
Table 8. 2.2 shows the Sr-90 and Cs-137 contents in milk samples 
collected in September on the state experimental farms. 
The mean milk levels were 11.8 S. U. and 26 M. U. In dried milk we 
found in September 12.4 S.U. and 30 M.U. Hence the activity levels in milk 
9) 
from the state experimental farms were (as in 1964 ) in good agreement 
with those found in consumers' milk (cf. 5.1). 
The OR between S. U. in milk and grass was 0.09 in 1965, i. e. a 
little higher than in the previous years * . This was probably due to the 
S. U. level in the additional fodder having approached that in grass on ac-
count of the decreasing contribution of Sr-90 in the grass from direct con-
tamination and the increasing contribution from root uptake, which mainly 
determines the Sr-90 levels in additional fodder such as turnips and beets. 
The OR between M. U. in milk and in grass varied between 0.5 and 
1.8 with a mean of 1.1, i . e . lower than in September 1964, when we found 
1.6. 
8.3. Sr-90 and Cs-137 in Spring Wheat Grown in Greenhouse and Open Field 
As in 1962 ', 1963 ' and 1964 ', grain was grown In a greenhouse 
and in the open field at RisO to yield information on direct contamination 
and root uptake of radioisotopes from fall-out. 
Table 8. S 
Radio-isotopes in Spring Wheat Grown in Greenhouse and in the Open Field 
in 1965 at Riao 
pCi Sr-90/ ( Ca 
pCi Sr-HO/kf 
pCiCs-137/gK 
pCi Cs-137/kg 
Accumulated 
lall-out by Sep. 65 
lall-out In 
Mav-Aus. 1856 
I 
Grown in Green-
house. Watered with 
demineraliaed water. 
Harvest: Sept. 
Grain 
2 5 . 0 - 2 . 3 
18. 8 t 1.1 
3.6 
15.3 
Straw 
4 1 . 9 1 1 . 4 
188 * 9 
3 .3 
37.0 
4 4 . 5 m C l S r - 9 0 / k m 2 
OroClSr-90 /km 2 
n 
Grown in the open 
field 
Harvest: Sept, 
Grain 
109 - 6 
8 6 . l t 2 .2 
29.0 
109.0 
Straw 
1 4 8 t 9 
354 * 21 
132.0 
493.2 
46.8 mCl Sr-90/km 2 
2 . 3 m C l S r - 9 0 / f a n 2 
i/n 
Grain 
0 . 2 3 ? 0.02 
0.38 t o . 02 
0.12 
0.14 
Straw 
0.21 t o . 02 
0 . 4 7 ? 0.04 
0.03 
0.08 
_ 
-
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Table 8. 3 shows the results. Approx. 75% of the Sr-90 activity in 
grain and straw from wheat grown in the open field (S. U. figures) came 
from direct uptake and hence 25% from root uptake. 
The root uptake of Cs-137 was approx. 13% in the grain and 5% in 
the straw. 
The contribution from the root uptake to the br-90 level in wheat 
grain in 1965 was less than that measured for barley in 1964, probably be-
cause barley has a larger root uptake of Sr-90 than wheat . 
8.4. Sr-90 in Hare Bones Collected at Hisa 
As in the previous years, samples of bones from hares shot in 
October-November 1965 at Rise were analysed for Sr-90. Fig. 8.4 shows 
the S. U. levels in hare bones from liisO since 1958. From 1964 to 1965 
the level had decreased to 13.4 S. U., i . e. by a factor of nearly three. 
« i 
J5-
30-
x 
20 
IS 
» 
5 
M M M M H H t a i MS 
Fig. 8.4. Sr-90 in hare boo« from Ritt, 1M8-S5. 
8.5. Manganese 54 in Danish Food in 1965 
8 .5 .1 . Mn-54 fall-out 
As shown in table 3 .3 , Mn-54 was still present in air samples col-
lected in 1965. From tables 3.3,1 in -this report and in RisO Reports No. 
85 ' and No. 107 ' it can be estimated that the mean concentration of Mn-54 
in air in 1963 was appros. 112, in 1964: 25, and in 1965: 2.4 pCi Mn-54/103 
m3 . 
»4* 
11 
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8.5.2. Mn-54 in grain 
Table 8.5.1 shows the Mn-54 content in grain samples from the state 
experimental farms (cf. 5.3), and table 8.5.2 is the analysis of variance of 
the results . There was a probably significant variation between locations 
(P > 97. 5%), but none between sor ts . 
In this connection the relatively high levels in oats should be noted; 
a significant contribution from root uptake of Mn-54 for this species could 
not be excluded. 
If we o v u l a t e the mean of the ratios g g i f c g i f e g S . ffi *" 
all species and locations and correct the 1965 figures for decay of Mn-54 
(t. j 2 = 310 d), we get 3.2, i . e. a ratio equal to that of approx. 3 found for 
Cs-137 in grain (cf. 5.3), but higher than that observed for Sr-90: 2. 0. 
This seems to indicate that direct contamination is the most probable mode 
21) 
of contamination with Mn-54 in grain as a whole in Denmark. 
Table 8.5.1 
pCi Mn-54/kg Grain, 1965 
Tylstrup 
Studsgård 
Ødum 
AslCOY 
St. Jyndevad 
Blangstedg&rd 
Tystofte 
Virumgfird 
Abed 
Åkirkeby 
Mean 
Bye(w) 
33 
102 
34 
76 
79 
67 
54 
30 
40 
B y e « 
• 2 
50 
Barley 
23 
74 
46 
40 
44 
16 
50 
49 
28 
70 
44 
Wheat (w) 
86 
92 
32 
21 
42 
44 
50 
28 
56 
38 
Wheat (s) 
19 
159 
31 
57 
26 
31 
51 
Oats 
64 
163 
36 
77 
48 
54 
62 
38 
38 
63 
The estimated relative error of the v^measurenients i s approx. 30%. 
Table ».5.2 
Analysis of Variance of In pCi Mn-54/kg Grain from 1965 
Prom table 8.5.1) 
Variation 
Between locations 
Between sorts 
Remainder 
Total 
J| - 0 . 4 0 
n/40 SSD 
3.8638 
0.6790 
3.7076 
8.0513 
f 
9 
S 
25 
37 
s 2 
0.4071 
0.2286 
0.1483 
,
2 
2.75 
1.53 
P 
> » 7 . 5 * 
70-90« 
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Table 8. S. 3 
Mn-54 in Rye Bread Collected from the Whole 
Country in 1965 
pCi Mn-54/kg bread 
Zone 
I: North Jutland 
I I : Eas t Jutland 
QZ: West Jutland 
IV: South Jutland 
V: Funen 
VfcSealand 
VII: Lol land-Fals ter 
VID: Bornholm 
Mean 
Copenhagen 
June 
232 
146 
173 
173 
107 
100 
127 
125 
148 
175 
December 
183 
112 
77 
24 
42 
45 
-
fil 
The est imated relative e r r o r of the figures i s 
approx. 20%. 
8.5.3 . Mn-54 in bread 
Mn-54 was determined in the rye-bread samples collected in Jkme 
and December 1965 (cf. 5.4). Table 8.5.3 shows the results. Mn-54 was 
not detectable in white bread from 1965. The decay-corrected mean level 
in rye bread from June 1965 was a factor of 2.1 lower than that in bread 
from Jxme 1964, in agreement with the ratio found in 1964 ' between Mn-54 
in grain from the harvests of 1963 and 1964. 
8. 6. Country-wide Measurement of the V-Background in 1965 
As in 1963 and 1B64, the Y-background was measured in March, June, 
September, and December at the ten state experimental farina. Table 8. 6.1 
shows the results, and table 8.6.2 gives the analysis of variance. The 
variations between locations as well as those between months were highly 
significant (P > 99.95%). As in the previous years ', it was evidently 
not the fall-out that determined the variation between locations. The highest 
Y-levels were found at Åkirkeby, Virumgård and Tystofte, where the fall-
out levels are relatively low (cf. tables 4.1.1 and 4.2.1), and the lowest 
Y-values were found at St. Jyndevad and Studsgård, where we have rela-
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Table 8 .6 .1 
^Background at th« State Experimental F a r m s in 1965 
u R / h l 9 6 5 ifiiililii 
Mean 
March 
4 .3 
4. S 
6.2 
5.4 
4 .2 
6.0 
3.1 
B.3 
5.2 
(8 .0 ) 
5.9 
June 
5.1 
5.8 
7.4 
' . 1 
5.2 
6.8 
9.1 
9.6 
6.2 
9 .0 
7.1 
Sept. 
6.0 
5.1 
6 .8 
6.0 
4 .6 
6.2 
7 .7 
8.2 
4 . 9 
8.6 
6.4 
Dec. 
5.0 
4 .7 
5.3 
5.3 
4 .2 
5.9 
8.0 
8.3 
5.4 
8.0 
6.0 
Mean 
5.1 
5.0 
6.4 
6.0 
4 . 6 
6.2 
8.0 
8 .6 
5.4 
8.4 
6.4 
Table 8.6.2 
Analysis of Variance of th« V-Bee kg round Measurements in 1965 
(from table 8.6.1) 
Variation 
Between locations 
Between months 
Remainder 
Total 
n /40 SSD 
77.99 
9.11 
4 .05 
91.15 
I 
9 
3 
26 
38 
a 2 
8.67 
3.04 
0.16 
v 2 
55.65 
19.51 
P 
> 99. 95% 
>99.95% 
tively high fall-out levels. The annual mean level was 6.4 uR/h in 1965; in 
1964 the level was 7.7 uR/h ', i . e . the ^-background still decreased, al-
though at a slower rate than from 1963 to 1964. 
8. 7. Sr-90 and Cs-137 in Human Milt 
Human milk was collected from two donors in 1965. Donor A was 
from Copenhagen and was 33 years old. Her child was born on June 6 1965. 
The daily milk production was approx. 0. 9 1, and the lactation period was 
June-December. Donor B was from Slangerup in North Sealand and was 27 
years old. Her child was born on January 31, 1965. The daily milk pro-
duction was approx. 1.21, and the lactation period was January-March. 
The Cs-137 determinations were performed by Y-spectroscopy of 
the fresh milk, and Sr-90 was determined in the ash by the usual method '. 
Tables 8. 7.1 and 8.7.2 show the results. The relative error of the deter-
minations was approx. 15%. The figures in brackets are estimated figures, 
based on the measured neighbouring figures. 
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Table 6.7.1 
Sr-90 and CB-137 In Human MUk Collected from Donor A In the Period June-Dec. 196S 
Period of collection 
June 2t 
Julj S - July 13 
- 19 - - 27 
Aug. 1 
Aug. 2 - A u g . 11 
- 18 - - 17 
- 1« - - 23 
- 24 - - 31 
Sep. 6 - Sep. 13 
- 14 - - 22 
- 23 - - 26 
Oct. 5 
Oct. 6 - Oct. 11 
- 1 2 - - 25 
Nov. 1 
Hov. 9 - Nev. 16 
- 17 - - 23 
- 24 - - 30 
Dec. 10 
pCi Cs-137/1 
73 .0 
56.5 
36 .3 
56.9 
54.5 
59.0 
60.5 
53.5 
51.5 
50.5 
48 .5 
55.0 
43 .0 
45 .5 
39 .2 
47 .0 
33.4 
34.5 
33 .0 
M.U. 
117 
84 
91 
127 
139 
95 
126 
94 
no 
89 
73 
92 
80 
77 
69 
82 
64 
60 
49 
« K / 1 
0.63 
0.67 
0.43 
0.45 
0.42 
0.62 
0.47 
0.57 
0.47 
0.58 
0.67 
0.60 
0.54 
0.59 
0.57 
0.57 
0.53 
0.58 
0.66 
pCi Sr-90/1 
1.0 
0 .8 
(0.3) 
(0.6) 
(0.7) 
(0.3) 
S.U. 
3.47 
2.93 
0.88 
1.82 
2.50 
1.05 
g Ca/g aeh 
0.114 
0.145 
0.148 
0.135 
0.135 
0.127 
Ce-13T/Sr-90 
56 
71 
167 
80 
55 
110 
Table 8.7.2 
Sr-90 and C 8-137 in Human Milk Collected from Donor B in February 1965 
Period of collection 
Feb. 11 - Feb. 17 
- 17 - - 22 
- 22 - Mar. 2 
pCi Cs-157/1 
60.5 
52.1 
38.3 
M.U. 
97 
84 
75 
g K / l 
0 .63 
0.62 
0.51 
pCi Sr-90/1 
1.5 
1.4 
0 .9 
S.V. 
6.66 
7.50 
3.52 
g Ca/g aeh 
0.112 
0.127 
0.129 
Cs-137/Sr-90 
49 
37 
43 
Table 9.7.3 
Sr-90 and C«-137 in Daily Diet Sample« from Milk Donor A 
Collected in the Period Oct. 16-22. 1965 
Oct. 16 
- 17 
- 1« 
- 19 
- 20 
- 21 
- 22 
Mean 
S.D. 
PCI 
Sr-90/g Ca 
14.5 
17.9 
14.4 
12.4 
11.2 
13.3 
14.0 
11.8 
1.9 
pCi 
Sr-90/day 
11.0 
22.9 
14.2 
21.7 
13.3 
13,3 
13.3 
18.7 
4 .7 
gCa/day 
0.76 
1.35 
0.99 
1.79 
1.19 
1.00 
0.99 
1.14 
0 .93 
mg 
W / g C n 
1.92 
2.38 
2.39 
2.15 
3.29 
2.63 
2.39 
2.43 
9.99 
pCi 
Ci-137/day 
97 .9 
89.6 
90 .9 
134.7 
74 .4 
90 .4 
78 .9 
99.1 
20.9 
C. -137/gK 
37.6 
49.9 
Sl.O 
49.0 
44.0 
63.0 
43.0 
46 .2 
9,4 
gK/day 
2.34 
1.97 
1.99 
2.75 
1.69 
1.52 
1.76 
1.91 
0.49 
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Sub-ject 
A 
Date 
Oct. 13 
Oct. 16-22 
i Compa rison between Cs-137 Levels in Human Milk, Diet and Body, 1965 
Milk 
M.U. 
77 
pCi 
C B - 1 3 7 / 1 
45.5 
Daily 
excretion 
pCi Cs-137 
4 1 . o t 0.5 
Diet 
M.U. 
46.2 
Daily 
intake 
pCi Cs-137 
89.1 t 20. 9 
Body 
M. l \ 
240 
pCi 
Cs-137/kg 
151 
body 
burden 
nCi Cs-137 
13.9 
Oiet and whole-body measurements were performed on donor A in 
October. The results appear in tables 8. 7.3 and 8. 7.4. While the S. U. 
and M. U. levels in the diet of the donor are in close agreement with the 
total-diet levels in zone VI and Copenhagen Icf. figs. 8. 7.1 and 8.7. 2), the 
total intake of food per day was on the average only 1.5 kg, i. e. approx. 
half that used as the daily mean per capita intake in 5.7. The percentage 
of the daily Cs-137 intake with food that is excreted per 1 milk i s calculated 
at 51% (1 S. D. : 12%), which is a higher percentage than those observed 
earlier' 24, 9) The ratio M. U. in human milk M.U. indie* was 1.7 in October 1965, 
The OR 24 9) i. e. in good agreement with earlier observations * ' . 
S' t j ' in dTe?an " ^ was 0.13 (1 S.D.: 0. 02), as compared with 0.09 in 
19649 ' and 0.2 in 19627*. 
tatHi>ciSrSO/gCtt 
1 DM 
• • Cow's milk 
Human tnUk 20-
J F M A M J 0ND 
S, U. In human milk. Fig. 8.7.1. 
diet from Copenhagen (x), 
diet from zone VI (+). donors' diet (a), 
and cow'« milk from Kalundborg (o). 
I*"""** 
• 9 
J F M t M J J A S Q N O 
Fig-. S. 7.2. M.U. in human milk, 
diet from Copenhagen (x), 
diet from zone VI {+), donor*' diet (a), 
and cow'a milk from Kalundborg (o). 
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9. CONCLUSION 
9.1. Riso Environmental Monitoring 
No increase in radioactivity in the environment originating from the 
operation of the Research Establishment was ascertained in 1965. As in 
the previous years, the variations in activity were quite independent of the 
distance of the sampling locations from Riso. 
9. 2. Nuclear-Weapon Debris in Air, Precipitation, Soil, and Ground Water 
The mean content of Sr-90 in air collected in 1965 was 0. 007 pCi 
o 
Sr-90/m , i. e. approx. 33 ier cent of the 1964 level. The average fall-out 
2 
for the entire country »n 19UJ was 4 .8 mCi Sr-90/km or 42 per cent of the 
1964 figure, and the mean concentration of Sr-90 in rain water was 6.7 pCi 
Sr-90/1, i. e. 35 per cent of the 1964 level. 
The accumulated fall-out by the end of 1965 was approx. 57 mCi 
Sr-90/km2. 
The mean level of Sr-90 in Danish ground water was 0. 03 pCi 
Sr-90/1. 
The fall-out levels in Jutland, in conformity with the greater amounts 
of precipitation in that part of the country, were 15-25% higher than the 
levels found in eastern Denmark. 
9.3. Sr-90 and Cs-137 in the Human Diet 
The mean level of Sr-90 in Danish milk was 17.4 S. U., and the mean 
content of Cs-137 in Danish milk was approx. 55 pCi Cs-137/1. 
The Sr-90 level was thus 70% and the Cs-137 level 49% of the 1964 
levels in milk. 
The Sr-90 mean content In grain from the 1965 harvest was 91 pCi 
Sr-90/kg. On the average, 75% of the Sr-90 in grain in 1965 was estimated 
to come from direct contamination. The Cs-137 mean content in grain was 
200 pCi Cs-137/kg, The Sr-90 level in grain from the 1965 harvest was 
approx, 50% of the level found in the 1964 harvest; for Cs-137 the percentage 
was 35. 
The mean contents of Sr-90 and Cs-137 in Danish vegetables collected 
in 1965 were 14 pCi Sr-90/kg (35 S.U.) and 14 pCi Cs-137/kg respectively, 
and in fruits 5 pCi Sr-90/kg and 44 pCi Cs-137/kg; potatoes contained 3.7 
pCi Sr-90/kg and 22 pCi Cs-137/kg. 
The mean levels of Sr-90 and Cs-137 in total-diet samples collected 
in 1965 were 23.1 S. U. or 41.1 pCi Sr-90/day and 244 pCi Ca-137/day 
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respectively. From analyses of the individual diet components the Sr-90 
level in the Danish average diet was estimated to be 23. 0 S. U. and the 
Cs-137 intake to be 193 pCi Cs-137/day. The Sr-90 level in the Danish 
total diet consumed in 1965 was approx. 57% and the Cs-137 level approx. 
68% of the 1964 levels. 
Grain products contributed 54% and millc products 33% to the total 
Sr-90 intake, and 33% of the Cs-137 in the diet came from meat, 46% from 
grain products and 13% from milk products. 
The mean observed ratio between pCi Sr-90/g Ca in the total diet 
and in milk for the period June 1962 - December 1965 was measured at 1.47. 
The Sr-90 as well as the Cs-137 diet levels were on the average 
significantly higher in Jutland than in eastern Denmark. 
9.4. Sr-90 and Cs-137 in Humans 
The Sr-90 mean contents in human bone collected in 1965 were 2. 9 
S. U. in new-born, 6 .6S .U. in infants, 4.1 S. U. in children and teenagers, 
and 2.7 S. U. in adults (vertebrae). The 1965 bone levels for new-born were 
a little lower than the 1964 levels, whereas adult bone showed a little higher 
levels. Infants and children showed nearly the same levels in 1965 as in 
1964. 
The mean content of Cs-137 in the human body in 1965 was estimated 
from whole-body counting to be 24 nCi (170 pCi Cs-137/g K), i . e . approx. 
the same as the 1964 level. 
9.5. Sr-90 in Sea Water 
The mean content of Sr-90 in the inner Danish waters was approx. 
1.0 pCi Sr-90/1 in 1965, i. e. equal to the 1963 and 1964 levels. 
9.6. Mn-54 in the Danish Diet 
In 1965 Mn-54 was still present in rye bread, whereas the concen-
trations in other diet components were below the limit of detection. 
9.7. Summary 
The concentrations of long-lived fall-out nucleides in ground-level 
air and precipitation collected in 1965 were approx. one third of the levels 
found in 1964. 
In milk and cereals produced in 1S65 the Cs-137 levels were 1/2 and 
1/3 respectively and the Sr-90 levels 2/3 and 1/2 of the corresponding 1964 
concentrations, in agreement with the fact that Cs-137 in Danish-produced 
- 97 -
diet components mainly depends upon the fall-out rate, while Sr-90 also 
depends to some extent upon the accumulated fall-out; the latter, unlike the 
fall-out rate, was still increasing between 1964 and 1965. 
The Sr-90 and Cs-137 levels in the total diet consumed in 1965 were 
apprux. two thirds of the 1964 concentrations. 
The Sr-90 concentrations in human bones were nearly unchanged 
from 1964 to 1965; only the bonea of new-borns snowed an evident decreaae. 
Calcalatad S r - M F a l l - « * hi D w i r f c in 
Zca* 
I : NaRhJatlart 
H- B U N l o l 
Ok W M JMlart 
IV: S M h M l a a d 
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VI: &«U>4 
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a « 
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H I 
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at taa « l a »tack tha b u n a » a t * Var te* . 
1915 
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59 
47 
« 
at 
45 
51 
49 
51 
5T 
. l a a lanvaat lata 
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naaa. Tfcaacca-
4.1.1 a r t 4 .1.1 ea 
WW WWfKWmWmttmKhn 
•aa at Oat Zaaaa art 
Mflk, Otaia, V i inHi lo . a r t Fndt PMdatUaa la th* Zaaaa 
*») 
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It East Jutland 
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744 
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111 
1.165 
757 
999 
V« 3,499 
VII 
vnt Lallart-ralater 
VSU BornhAuii 
7,542 
1,799 
1,979» 
111 
799 
155 
74 
Total 
1,922,999 people won llrtaj la Oraatar Cojaahajaii art 991,900 la that 
Oafr mmicaltanaJ. knliUnaa ear« taakaaai. 
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